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ADAPTATIONAL FLEXIBILITY 
AND PROCESSES OF EMERGING COMPLEXITY: 
EARLY TO MID-HOLOCENE FORAGERS 
IN THE LOWER JEQUETEPEQUE VALLEY, NORTHERN PERÚ 
 
Early complex societies developed in the Central Andes as a result of in situ 
processes of culture change.  However, the developments commonly associated with 
complex societies—permanent village settlement, monumental architecture, intensive 
agriculture, and institutionalized stratification—were neither uniformly nor 
simultaneously adopted.  Rather, they appear to have been the result of different 
trajectories that initially were tied to changes among populations in certain circumscribed 
areas—often within individual valley systems.  This dissertation explores the cultural and 
historical contexts of emerging complexity in one such area—the lower Jequetepeque 
Valley in northern Perú.  This area encompasses several quebrada drainages and 
associated landforms along the lower, western flanks of the Andes, which were the focus 
of intensive Preceramic occupation (~11,000-4000 14C BP).  The Preceramic Period 
correlates with the transition from the Terminal Pleistocene to the mid-Holocene, which 
involved changes in the local environment from cooler, wetter conditions to warmer, 
drier conditions that approximate the modern arid setting. 
Despite these deteriorating conditions, transitional late Early through Middle 
Preceramic (LE/M) populations (~9000-4500 14C BP) continued to occupy the project 
area—with some adjustments compared to their Paijanense predecessors (~11,000-9000 
14C BP)—based on survey and excavation data from 138 sites.  These data consist of 
faunal remains, lithic tools and debris, hearth features, land snail middens, limited 
paleobotanical remains, and remnants of simple domestic structures and two possible 
rudimentary canals.  Analyses of these data indicate that LE/M populations had 
intensified the localization of their settlement and subsistence patterns, and transformed 
their use and materialization of certain spaces to which they had become tethered. 
Taken collectively with evidence of Early through Middle Preceramic occupation 
in the nearby Zaña and Chicama Valleys, the regional patterns observed among these 
three drainages indicate that a broad-spectrum diet, territoriality, ritualistic activities, and 
the separation of public and private spheres of activity preceded the adoption of intensive 
  
agriculture, socio-economic stratification, and the construction of large-scale monumental 
architecture, among other, more recognizable markers of cultural complexity.  Further, 
these patterns indicate that Preceramic populations in this region actively negotiated 
changes in their local environment and social landscape by employing strategies of 
adaptational flexibility. 
 
KEYWORDS:  Emerging Complexity, Andes, Holocene, Preceramic, Domestic 
Architecture 
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Chapter 1: 
Introduction 
  
 Archaeological studies into emerging complexity—the mechanisms and processes 
associated with transformations in social, economic, and political organization from 
small, mobile, egalitarian forager populations to larger, sedentary, agricultural and agro-
pastoral, populations with institutionalized stratification—have long been the subject of 
debate (see Drennan 1996; Price and Brown 1985; Price and Gebauer 1995; Willey and 
Sabloff 1993).  Accepting that this is a simplistic, dichotomous representation of cultural 
evolution (Price and Feinman 1995:4), studies of emerging complexity have generally 
focused on two key points: 1) that complex societies developed independently in various 
parts of the world; and 2) that these societies were preceded by populations whose 
systems of organization were not as complex.  At issue is understanding how societies 
transitioned from one to the other—how, when, and under what conditions did complex 
societies emerge (Arnold 1996)?  Particularly since Flannery’s (1972a) seminal article, 
“The Cultural Evolution of Civilizations,” studies of emerging complexity have favored 
alternative approaches to “prime mover,” stage-based models of cultural evolution such 
as those of Carneiro (1970, 1981) and Service (1975).  More recent studies tend to avoid 
binary assessments of cultural transformation (i.e., from foraging to agriculture, from 
egalitarian to stratified, from mobile to sedentary) and favor more dynamic approaches 
that are concerned with—and recognize the variation of—the specific and negotiated 
cultural and historical contexts of change within different regions, such as Eastern North 
America, Mexico, and Europe, among others (Crumley 1995; Hodder 1990; Lourandos 
1997; Marcus and Flannery 1996; Price and Brown 1985; Price and Feinman 1995; 
Sassaman 2004; Vega-Centeno 2007; see Chapman 2003 for fuller discussion of the 
history of theoretical developments and trends in studies of complexity).  Similarly, the 
present study addresses the cultural and historical contexts of emerging complexity along 
the western flanks of the Andes in northern Perú by examining evidence from transitional 
late Early through Middle Preceramic (LE/M) societies (~9000-4500 BP) who occupied 
the lower Jequetepeque Valley (Figure 1.1). 
1
 
Figure 1.1.  Map of Perú showing the location of the lower Jequetepeque Valley (adapted 
from Keatinge 1988). 
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Recognizing that there are multiple definitions and uses of the term “complexity” 
as it is applied to societies, both past and present, the term as it is used here is relative and 
loose.  Borrowing from the sense of the term as it is employed or alluded to by P. Wilson 
(1988), complexity is understood to refer to a system whose social, political, and 
economic organization are underlain by a relatively permanent structure, which may or 
may not be explicitly understood, recognized, and actively reinforced by all members of 
the society (see also Chapman 2003).  The more obvious examples of such societies are 
more materialized and typically have an institutionalized social hierarchy, recognized 
political ruler(s), monumental architecture, large and perhaps densely aggregated 
populations, and agricultural or agro-pastoral economy (Fried 1967; Service 1962; 
Upham 1990b).  Although the specific elements may vary—and are not always packaged 
together—the underlying principles of structure commonly associated with these 
societies minimally require that people have committed to one another (as a social unit) 
and to certain locations (e.g., people occupying village settlements on a permanent basis).  
Alternatively, societies who have not opted for such commitments—at least not on a 
permanent basis—tend to employ greater elasticity in social and economic organization 
(P. Wilson 1988).  Put simply, such societies tend to be small, mobile, lacking permanent 
architecture, storage, and political leadership, and lacking a structured and formalized 
sense of group identity. 
Central to the assessment of emerging complexity in this study is the recognition 
that societies actively negotiate changes in their local environmental and social 
landscape.  The mechanisms by which a society negotiates such changes are here referred 
to as adaptational flexibility.  This concept provides a more dynamic approach to 
understanding significant societal transformations that does not presuppose certain 
developments as unilineal or inevitable outcomes of human adaptive strategies (Yoffee 
2005).  For example, just because a group of foragers decreases its range and frequency 
of mobility, does not necessarily mean that it will take the next proverbial steps of 
permanent occupation, village-based settlement, and proto-urbanization.  In other words, 
we can expect variation in the ways and timing that local groups adopt elements of more 
complex socio-economic organization.  Adaptational flexibility may involve changes in 
social ties, settlement, technology and/or subsistence.  In the process of making such 
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adjustments, people may make decisions that result in more structured organization, 
which may in turn become institutionalized and thus more complex (e.g., territory, 
permanent village settlement, socio-economic ranking, agricultural subsistence base).  As 
more aspects of a society’s organization become fixed, structured, or institutionalized, 
flexibility becomes less feasible and less possible (P. Wilson 1988).  It should be noted, 
however, that even among modern populations, some level of adaptational flexibility still 
exists.  For these populations, adaptational flexibility allows people to adjust to such 
events as periods of severe economic strife or major environmental disasters (e.g., El 
Niño-induced flooding, earthquakes). 
The Central Andes, particularly Perú, Ecuador, Bolivia, and northern Chile, is 
known as an area where complex societies and monumental architecture developed early 
(Burger 1995; Donnan 1985; Kaulicke and Dillehay 1999; Lavallée 2000; Tello 1930, 
Willey 1945).  By the Initial Period in Perú (~3800-3000 BP; Table 1.1) people practiced 
full-scale irrigated agriculture, constructed U-shaped monumental architecture, had some 
degree of social stratification, and lived in permanent villages (Fung 1988; Lavallée 
2000; Quilter 1985).  Economic intensification, social aggregation, sedentary villages, 
monumental architecture, and some social distinctions were also indicative of the 
preceding Late Preceramic (~4500-3800 BP; Table 1.1) (Feldman 1985; Fung 1988; 
Moseley 1975, 1992; Shady 1995; Williams 1985).  However, these developments were 
neither uniformly nor simultaneously adopted across all parts of the Central Andes.  They 
appear to have been the result of different trajectories that, initially anyway, were tied to 
changes among populations in certain circumscribed areas—often within individual 
valley systems (Dillehay et al. 2004).  Various aspects of complex social and economic 
organization appear in different regions of southern Ecuador, Perú, and northern Chile at 
different times during the late Early to Middle Preceramic Period (~9000-4500 BP), 
including: plant cultivation (Dillehay et al. 1989, 1998, 2007; Piperno and Pearsall 1998; 
Rossen 1991); construction and use of corporate, ceremonial architecture (Aldenderfer 
1991, 1993; Dillehay 1992; Dillehay et al. 1998); sedentary or semi-sedentary village life 
(Benfer 1984, 1990; Muñoz et al. 1993; Quilter 1989; Stothert 1985); and specialized 
burial practices (Allison et al. 1984; Benfer 1984, 1990, 1999; Engel 1966, 1976; Quilter 
1989; Stothert 1985; Wise 1999).  This diversity of practices that characterized the late 
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Early to Middle Preceramic period in Western South America suggests that the 
development of highly structured, complex polities in later periods was not likely the 
result of a single, unilineal trajectory.  Despite these differences, one thing many areas of 
Early to Mid-Holocene occupation have in common is that populations localized their 
settlements to maintain access to the resources of multiple zones, which permitted them 
to practice adaptational flexibility—adjusting their mobility, subsistence, and social 
patterns as needed in response to changing circumstances, be they environmental, 
demographic, economic, social, or otherwise.  There was no single “origin” of “Andean 
civilization”.  Rather, complex societies likely resulted from a culmination or coalescence 
of practices and adaptive strategies that had their roots in multiple valleys and multiple 
periods, beginning with the earliest occupants who settled in regions where they could 
maintain access to multiple, tightly compressed ecological zones. 
The cultural, historical, and environmental contexts of emerging complexity have 
been studied in some parts of the Central Andes (e.g., southern Ecuador [Stothert 1985, 
1992, 2003]; Zaña Valley [Dillehay et al. 1989, 1998, 2005, 2007; Rossen 1991]; Santa 
Valley [D. Wilson 1988]; Virú Valley [Willey 1953]; south-central Andes [Aldenderfer 
1998; MacNeish et al. 1980a, 1980b, 1981, 1983]).  Although later complex societies in 
the Jequetepeque Valley, such as the Moche (~1800-1200 BP) and Chimú (~900-530 
BP), have been the subject of intensive investigations (e.g., Castillo 2001, 2003; Dillehay 
and Kolata 2004; Dillehay et al. 1998, 1999, 2001, 2004; Eiling 1987; Hecker and Hecker 
1990; Swenson 2004, 2007), the populations of the Preceramic Period that likely set the 
stage for these later societies are poorly understood.  The present study aims to rectify 
this shortcoming by focusing on socio-economic developments among the transitional 
late Early through Middle Preceramic (LE/M) populations (~9000-4500 BP) in the lower 
section of this valley. 
 
Examining Emerging Complexity in the Lower Jequetepeque Valley 
The extent to which aspects of emerging complexity are apparent among LE/M 
Preceramic populations of the lower Jequetepeque Valley is evaluated based on their 
subsistence system, technological organization, domestic architecture, and settlement 
patterns.  This assessment will be cast in a larger framework of culture change and 
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persistence throughout the north coast region during the Terminal Pleistocene (~11,100-
9600 14C BP / ~13,000-11,000 cal yr BP), Early Holocene (~9600-8100 14C BP / 
~11,000-9000 cal yr BP), and Mid-Holocene (~8100-2900 14C BP / ~9000-3000 cal yr 
BP) (calibrated dates based on Sandweiss 2003).  This variability is important to 
recognize as we develop, hone, and borrow models of emerging complexity that may/not 
be applicable from one study area to another.  Particular emphasis is placed on the 
significance of changes in domestic architecture, which affords insight into two key 
aspects of early forager occupation.  First, simple houses and other structures are the 
result of cultural manipulation of the natural landscape, and are potentially significant in 
understanding underlying principles of human-landscape relationships that intensified 
over time.  Second, changes in the size, form, number, and configuration of domestic 
structures are considered to reflect different aspects of settlement and socio-economic 
organization, and greater degrees of permanence and commitment to certain localities. 
Evidence from domestic architecture and associated activity areas is examined in 
the larger context of socio-economic and settlement organization, including localization 
and the domestication of space.  Localization refers to the process by which populations 
reduce their geographical area of settlement and acquisition of economic, technological, 
and perhaps social resources (Dillehay et al. 2003).  Domestication of space refers to the 
process by which populations transform their use and materialization of certain places, 
especially as they become tethered to particular locations.  Potential archaeological 
correlates of these concepts, and other aspects of socio-economic organization that may 
reflect increasing complexity, are presented in Chapter 3.  Further discussion of 
comparative models of emerging complexity among hunter-gatherers from other parts of 
the world that inform the development of these archaeological correlates are presented in 
Chapter 2. 
 
Research Foci of This Study 
For the purposes of this dissertation, culture change and/or persistence during the 
LE/M Preceramic Period is evaluated through three related research questions that were 
developed based on an assessment from comparative literature (reviewed in Chapters 2 
and 3), which indicate that settlement and economic localization, domestication of space, 
6
and other aspects of socio-economic organization are important components of the 
processes of emerging complexity.  First, did LE/M populations practice localization of 
settlement and economic organization?  This question is addressed by examining 
evidence for: settlement and land-use patterns; intersite separation of domestic and public 
site function; population increase and social aggregation; subsistence system and 
economic organization; and technological organization.  Second, is there material 
evidence that LE/M populations of the QBT area were actively practicing the 
domestication of space and materializing a sense of place?  This research question is 
addressed by examining archaeological correlates for regionalization, soft territoriality, 
and the intrasite spatial organization of activity areas, specifically those that may be 
identified as public and private spaces.  Third, are there other aspects of LE/M 
Preceramic lifeways in the QBT area that might reflect emergent complex socio-
economic organization?  This final research question is approached by examining data 
from LE/M sites for evidence that these populations had developed into small, 
autonomous social groups, participated in corporate labor projects, practiced specialized 
production or production of resources, participated in long-distance exchange networks, 
and/or maintained social distinctions between different members.  The specific means by 
which these questions will be investigated and the associated archaeological correlates 
are presented in Chapter 3.  The extent to which LE/M Preceramic populations 
maintained the correlates for emerging complexity represented in these questions is 
considered to be reflective of how they actively negotiated changes in socio-economic 
organization and practiced flexible adaptive strategies. 
It is recognized that the LE/M Preceramic populations of the lower Jequetepeque 
Valley likely participated in a system that extended beyond the QBT area.  As such, the 
questions identified above are also posed of the neighboring Zaña and Chicama 
Valleys—albeit in a more limited fashion—based on previous studies conducted by 
Dillehay and others (Dillehay and Netherly 1983; Dillehay et al. 1989, 1998, 2003, 2005, 
2007; Rossen 1991, 1998; Rossen and Dillehay 2001) and Chauchat and others (Becerra 
1999; Briceño 1999; Chauchat 1988; Chauchat et al. 1998, 2004; Gálvez 1999).  This 
dissertation further explores the extent to which the evidence for regional patterns of 
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emerging complexity articulates with changes in paleoenvironmental conditions of the 
terminal Pleistocene to mid-Holocene. 
 
Note that the dates referred to in this document are presented in different formats 
depending on whether reference is made to specific dated samples (14C BP or cal yr BP) 
or approximate time ranges in radiocarbon years before present (BP).  Dates reported in 
“cal yr BP” were calibrated to 2-sigma, either by the company who performed the 
procedure (Beta Analytic), or using the CALIB V.5.0.2 program (Stuiver and Reimer 
1993). 
 
Introducing the Project Area 
The lower Jequetepeque Valley lies within the coastal region of northern Perú 
(Figure 1.2).  This region is a unique ecological setting, with multiple highly diverse 
zones (river valleys, coast, springs, quebrada systems and various subtropical, low 
montane, and montane microzones) lying in close proximity to one another (Craig 1985; 
Dillehay and Netherly 1983; Moseley 1992; Pulgar 1996; Rick 1988; Tosi 1960).  
Although close juxtaposition of coastal desert plain, highland, and tropical forest resource 
zones is present along the length of the northern Cordillera (Craig 1985; Lumbreras 
1974), nowhere is it more pronounced or as tightly compacted as in the Zaña and Casma 
Valleys, where Tosi (1960) identified 10 different ecological zones within a 2-8 hour 
walk (Figure 1.2).  In the present study area, at least eight major life-zones and multiple 
microzones are found within approximately 25 linear km of Quebradas del Batán and 
Talambo (Rossen 1991; Tosi 1960) (hereafter, this study area will be referred to as the 
QBT project area).  Potential economic faunal resources from those zones included land 
snails, shellfish, fish, deer, peccary, desert fox, birds, various reptiles, and rodents 
(Briceño 1999; Chauchat 1988; Dillehay et al. 1998; Pavao-Zuckerman 2004; Rossen 
1991).  In addition, local residents have reported seeing spectacled bear in the Quebrada 
del Batán and pumas and vizcachas in the Quebrada Santa María to the south of the 
Jequetepeque River (Briceño 1999:23).  Potential economic floral resources from these 
zones in the Jequetepeque vicinity included squash, peanuts, chenopodium, manioc, 
various species of cactus (and their fruits), zapote plants and fruits, and algarrobo trees  
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Figure 1.2.  Map showing the QBT project area in relationship to the various ecological 
zones (i.e., life zones) identified by Tosi (1960), and to other areas of Preceramic 
occupation in the Zaña and Chicama Valleys discussed in the text. 
 
 
and beans (Briceño 1999; Chauchat 1988; Dillehay et al. 1998; Rossen 1991, 2006).  
Raw lithic material is also readily available and abundant in primary and residual sources, 
primarily consisting of quartz, quartzite, basalt, and rhyolite.  The combined availability 
of resources in this region would have been abundant, varied, and year-round during late 
Early through Middle Preceramic occupation, thus providing a potential economic base 
for localization, and social aggregation. Initial research in the proposed study area 
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(Dillehay and Kolata 2000) revealed no exotic materials; all stone tools were made of 
local raw material. 
In addition to compressed zones in the study area, multiple river systems created a 
landscape in which the desert coastal plain was dissected by fertile river valleys with lush 
vegetation (Lavallée 2000).  Preliminary geomorphological assessments and limited 
stable isotope analysis support the interpretation that this region was likely wetter and 
cooler during the Late Pleistocene/Early Holocene transition than the modern climate 
(Pino 2003; see discussion in Chapter 5).  Based on paleoenvironmental studies from 
elsewhere in the Central Andes, a warming trend began around 8000 BP, reaching a peak 
between 6500-5200 BP, before temperatures began to gradually decrease (Sandweiss et 
al. 1996; Thompson et al. 1995).  Studies from the vicinity of the QBT project area 
suggest that Mid-Holocene conditions likely became warmer and drier between ca. 8500-
5500 cal yr BP, and may have approximated modern conditions (Dillehay and Netherly 
1983; Dillehay et al. 2005; Rossen 1991; Weng et al. 2006; see fuller discussion in 
Chapter 5).  Today, all that remains of the old river systems are dry quebrada canyons 
with relict terraces, a few active springs, and occasional “oasis-like” pockets of water and 
associated vegetation (Dillehay and Netherly 1983), though some of the drainages 
become active run-off channels during periods of unusually high rainfall, such as occurs 
during episodic El Niño events (Briceño 1999:23).  Two of these drainage systems in the 
lower Jequetepeque Valley, the Quebrada Talambo and Quebrada del Batán, were the 
primary areas of investigation for the present study.  These areas would have been 
optimal for past hunter-gatherers, particularly if they were becoming increasingly reliant 
on a broader diet of animal species and plants ca. 9000-6000 years ago (Bradbury et al. 
1981; Hansen et al. 1984).  Geographically compressed ecological zones would have 
been optimal as well, allowing populations to access the variable resources available 
within those zones that were at slightly higher or lower elevations without having to 
travel long distances.  This situation would have favored reduced mobility and a 
settlement system that emanated from a base camp(s)—in the manner of Binford’s (1980) 
model of logistically-organized collectors.  This would have further affected changes in 
technological organization and possibly population aggregation. 
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Due to the deflated nature of many deposits in the study area, sites are generally 
easily identified and their boundaries are easy to delineate.  Preceramic sites are often 
found on terraces above dry quebrada riverbeds (Becerra 1999; Dillehay et al. 1989; 
Malpass 1983; Wise 1999) and terraces overlooking the intersection of two or more 
quebrada systems (Figure 1.3), where there is high visibility of the surrounding 
landscape.  Depending on the location, many sites are deflated by water and wind 
erosion.  However, many terraces are located in semi-protected settings (adjacent to 
larger hills), where the deposits are protected from aeolian deflation.  Even within a given 
terrace system, there may be pockets of deposits that are protected from deflation on the 
basis of subtle differences in elevation or the presence of natural features, such as 
boulders or vegetation. 
The present project was developed out of the Proyecto Pacasmayo, co-directed by 
Tom Dillehay and Alan Kolata, which has been conducted in the lower Jequetepeque 
Valley since 1997 (Dillehay and Kolata 1997, 2000, 2004; Dillehay et al. 1998, 1999, 
2001).  The Proyecto Pacasmayo has been primarily concerned with investigating the 
interrelationship between later, complex societies, such as Moche and Chimú, and 
changing environmental conditions (Dillehay and Kolata 2004; Dillehay et al. 2004).  As 
part of this project, extensive survey was conducted in the lower valley area, 
documenting sites from throughout the entire Prehispanic timespan.  With a database of 
over 1000 sites, the Jequetepeque project area provides archaeological evidence of 
occupation since at least 11,000 14C BP (AA57951) during the Early Preceramic, and 
continuing through the Late Prehispanic Periods of Chimú (ca. 900-530 BP) and Inca 
occupation (ca. 530-470 BP) (Table 1.1).  Occupation in the area may extend as far back 
as 11,650 14C BP, based on a single radiocarbon date obtained from deposits at the Palto 
Site in the neighboring Zaña Valley (Dillehay 2000).  Among the more than 320 
Preceramic sites in the Jequetepeque Valley, there is a range in site size, location, and 
activities represented that indicates notable changes and some persistence in various 
aspects of social and economic organization from the time of the earliest occupants to the 
onset of the Formative Period.  In particular, Early and Middle Preceramic sites of the 
QBT project area evidence a variety of domestic structures and associated activity areas 
that are instrumental in understanding changes in the way people occupied and  
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Figure 1.3.  View looking south/southwest from site Je-790, which lies on a terrace 
overlooking the intersection of two quebrada drainages in the Quebrada Talambo 
subarea. 
 
 
 
 
Table 1.1.  Chronology of major periods of Prehispanic occupation in the lower 
Jequetepeque Valley (adapted in part from Dillehay et al. 2003, 2004, 2007; date ranges 
are in uncalibrated 14C BP). 
Period Timeframe 
Early Preceramic ~11,000-9000 BP 
Transitional late Early/Middle Preceramic ~9000-8500 BP 
Middle Preceramic ~8500-4500 BP 
Late Preceramic ~4500-3800 BP 
Formative (Initial Period) ~3800-3000/2900 BP 
Cupisnique / Gallinazo 
(Early Horizon) 
~2900-1800 BP 
(900 BC-AD 200) 
Moche  
(Early Intermediate Period / Middle Horizon) 
~1800-1200 BP 
(AD 200-800) 
Chimú 
(Late Intermediate Period) 
~900-530 BP 
(AD 1100-1470) 
Inca 
(Late Horizon) 
~530-470 BP 
(AD 1470-1532) 
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manipulated the landscape, materialized a sense of place, and perhaps developed small 
group cohesiveness.  Although cultural changes are apparent based on the available data, 
we can also see some evidence of long-time persistence, as represented by some basic 
structural forms, site location, and lithic technology by considering select data from 
Formative, Moche, and Chimú sites in the project area.    
 
Organization of This Study 
Selected studies and models of emerging complexity that are considered relevant 
to the current project are discussed in Chapters 2 and 3.  In terms of addressing the social 
factors involved in emerging socio-economic complexity, particularly as it is reflected in 
domestic architecture and intrasite spatial organization, the author draws from several 
sources from the Andes (Dillehay et al. 1989, 1998; Malpass and Stothert 1992; Rossen 
1991), North America (Cobb and Nassaney 1998), Europe (Hodder 1990), Australia 
(Lourandos 1997), South Africa (Parkington and Mills 1991), and elsewhere around the 
world (Bogucki 1999; Kent 1990a 1990b, 1991; Soffer 1985; Testart 1982; P. Wilson 
1988).  In terms of addressing the logistical, settlement, and technological considerations 
of this transitional process, the author refers to models and previous research of Bar-
Yosef and Meadow (1995), Bar-Yosef and Rocek (1998), Binford (1980), Dillehay and 
others (1998), Henry (1989), Kent (1990a 1990b, 1991), and Rossen 1991, among others.  
In addition, particular focus will be placed on modeling expected archaeological 
correlates of domestic architecture and activities, which draw heavily from: 1) selected 
ethnographic and ethnoarchaeological studies of modern foragers (Fisher and Strickland 
1991; Parkington and Mills 1991); 2) selected studies of past hunter-gatherers from the 
Near East (Bar-Yosef and Rocek 1998; Henry 1989) and Great Basin (Bettinger 1991; 
Grayson 1993; Steward 1938); and 3) studies of Preceramic and Formative societies in 
Western South America (e.g., Aldenderfer 1991, 1993, 1998; Dillehay 2000, 2004; 
Dillehay et al. 1989, 1998, 2003, 2005, 2007; Malpass and Stothert 1992; Muñoz et al. 
1993). 
Chapter 2 further elaborates on the importance of domestic architecture for 
understanding settlement patterns, spatial organization of activities, socio-economic 
organization, and cultural manipulation of the landscape.  Chapter 3 is more specifically 
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focused on studies of complex hunter-gatherers of the Andes, and presents a model to 
examine the localization of settlement and economic organization, domestication of 
space, and other aspects of socio-economic organization.  Archaeological correlates to 
test this model, which incorporate selected relevant elements from the above studies, are 
also presented.  Chapter 4 presents an overview of previous Preceramic research in the 
neighboring Zaña and Chicama Valleys, and outlines the methodology employed to apply 
the model presented in Chapter 3 to data recovered from the QBT project area.  The 
methodology incorporated various lines of data obtained during pedestrian survey that 
expanded on previous research (Dillehay and Kolata 2000), excavation of selected sites 
with evidence of intact stratigraphy and domestic occupation, and various specialized 
analyses (i.e., lithic, paleobotanical, faunal, and soil). 
The succeeding Chapters 5 and 6 present the results of the survey and excavation, 
respectively.  The survey results include generalized interpretations of newly recorded 
sites from the 2002-2003 fieldseason, descriptions of which appear in Appendix 2.  In 
addition, several previously recorded sites were revisited, for which new site maps and 
descriptions are provided (Appendix 1, Chapter 6).  Chapter 5 further presents a 
discussion of the project area setting and definitions of the site types that are used to 
organize the LE/M site database.  The limited test and small block excavations that are 
presented in Chapter 6 were conducted at several sites, which were selected based on the 
presence of intact stratigraphy and the feasibility of collecting data relevant to domestic 
occupation and socio-economic organization.  The results of these excavations are 
presented in the context of the overall research aims, though the specifics and relevance 
of certain specialized analyses are reserved for fuller discussion in Chapters 7-10.   
Chapter 7 characterizes LE/M Preceramic subsistence patterns based on faunal 
data, as analyzed by Dr. Barnet Pavao-Zuckerman (University of Arizona / Arizona State 
Museum), and limited paleobotanical data, as analyzed by Dr. Jack Rossen (Ithaca 
College).  Changes in LE/M subsistence patterns compared with those of Early 
Preceramic Paijanense populations of the QBT area are also observed.  Because of their 
importance in these early diets, expanded discussions on the exploitation of desert lizards 
and land snails (Scutalus sp.) are also presented in this chapter.  Groundstone tools and 
limited evidence for rudimentary canal features at two sites, Je-393 and Je-901, provide 
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indirect evidence that LE/M populations in this area also exploited plants, though our 
understanding of this aspect of their subsistence strategies is limited due to poor 
preservation of paleobotanical remains.  Technological organization is discussed in 
Chapter 8 primarily in terms of the lithic technology, as represented by abundant stone 
tools and debris.  The overwhelming trend toward expediency and nearly exclusive use of 
locally available raw materials is viewed as significant, particularly in relation to other 
lines of evidence that point to increasing localization of settlement and subsistence 
practices.  Use-wear analysis, as conducted by Dr. Tom Dillehay (Vanderbilt University), 
suggests probable functions of selected LE/M stone tools.  Changes in domestic 
architecture from the Early to Middle Preceramic phases in the QBT area are presented in 
Chapter 9.  Changes in the number, form, and spatial organization of the simple huts 
occupied by these early populations are considered to be reflective of other aspects of 
settlement and socio-economic organization. 
In Chapter 10, all of the above lines of analysis and discussion are brought 
together to assess the LE/M site types and settlement patterns.  These settlement patterns 
are considered in broader context with those of the nearby upper Zaña Valley based on 
three phases of occupation (~9000-8400, 8400-6700, and 6700-4600 BP).  Discussion of 
these patterns is expanded in Chapter 11 to include those observed for the Chicama 
Valley (Becerra 1999; Briceño 1999; Chauchat 1988; Chauchat et al. 1998; Gálvez 
1999).  This discussion correlates cultural developments of the Preceramic Period in the 
Zaña, Jequetepeque, and Chicama Valleys with changes in paleoenvironmental 
conditions of the terminal Pleistocene (~11,000-9600 BP), Early Holocene (~9600-8100 
BP), and Mid-Holocene (~8100-4500 BP).  These regional developments are then used to 
evaluate the model of emerging complexity presented in Chapter 3.  Chapter 11 
concludes with a discussion of the role of adaptational flexibility in emerging complexity 
and active cultural negotiations of changing social and environmental conditions in 
northern Perú. 
 
 Recognizing that complex, pre-industrial societies ultimately did develop in the 
lower Jequetepeque Valley (Table 1.1) causes us to ponder the aspects of Preceramic 
lifeways that may have laid the foundations for these later polities, but it need not 
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preclude our ability to recognize the legitimacy of those “simpler” lifeways as significant 
achievements themselves.  Accepting the possible role of adaptational flexibility in 
negotiating a non-unilineal path from forager to state (and sometimes back again) 
provides a more dynamic means of understanding long-term cultural change.  The results 
of the present research provide a framework that may accommodate other regions around 
the world where archaeologists grapple with similar questions of the processes that 
facilitate radical cultural transformations (e.g., Near East, Mesoamerica, North America), 
but it may also provide a comparative for those cases where “pristine civilization” never 
fully developed (e.g., Australia). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright © Kary L. Stackelbeck 2008 
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Chapter 2 
Emerging Complexity and Domestication of the Landscape 
Among Hunter-Gatherers 
 
Introduction 
Several regions around the world, such as the Levant, Europe, parts of North 
America, and the Central Andes (among others), witnessed a span of cultural 
development that involved in situ transformations from early hunter-gatherers to later 
pre-industrial civilizations (e.g., Bender 1985; Bar-Yosef and Meadow 1995; Bonsall 
1990; Henry 1985; Flannery 1968; Sherratt 1990).  Such transformations occurred over 
thousands of years, involving various social, economic, political, demographic, and 
environmental conditions specific to each region.  Some of these conditions include 
sedentism, agrarian economy, social differentiation, distinctive art styles, often dense and 
larger populations, public space, and later monumental edifices (Arnold 1996; Bar-Yosef 
and Meadow 1995; Bender 1985; Henry 1989; Kowalewski 1990).  The transformation 
from small bands of hunter-gatherer-fishers to village-based agriculturalists occurred 
over a relatively condensed timespan in the Central Andes compared to elsewhere 
(Dillehay et al. 2003:3).  Furthermore, it did not occur at the same pace in all parts of the 
Andes.  In some cases, for example, simpler forager lifestyles persisted (Dillehay et al. 
2003), while formative cultures with ceramics and horticulture developed in nearby 
valleys or regions (Rossen 1991; Stothert 1985). 
In order to better understand the development of complex societies from global 
and region-specific perspectives we should reconceptualize traditional approaches to the 
study of the processes of transformation.  We must decouple the trait lists commonly 
associated with ‘simple’ vs. ‘complex’ societies that are the basis for stage evolution, and 
try to develop more dynamic, non-unilineal models.  Drawing on similar criticisms 
proposed by others (Dillehay et al. 2004:19; Kaulicke 1999:433; Lourandos 1997; 
Marcus and Flannery 1996), as well as aspects of other models (Hodder 1990; P. Wilson 
1988), I propose a model that draws on concepts derived in part from cultural landscape 
studies, settlement-subsistence spectrum models developed by Binford (1980) and Kent 
(1990b, 1991), and localization models (Bogucki 1999; Dillehay et al. 2003).  This model 
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focuses on socio-economic and technological developments known to have occurred 
during the transitional late Early through Middle Preceramic (9000-4500 BP) (LE/M) in 
the Quebradas del Batán and Talambo (QBT) project area (refer to Table 1.1 for the 
chronological framework used in this dissertation).  Persistent reoccupation of the same 
locations in the QBT area, evidence for increased duration of occupation on selected 
sites, nearly exclusive use of locally available resources, increasingly expedient stone 
tool technology, and evidence for communal activities support the interpretation that soft 
territoriality and perhaps group cohesion were significant socio-economic developments 
of the LE/M Preceramic periods.  This scenario is one that suggests that domestication of 
certain kinds of spaces occurred initially through the intentional, small-scale, 
manipulation of the landscape, evidenced by the construction of individual circular 
structures on a given site, and later through the construction and occupation of multiple 
structures, thus facilitating the “domestication” of the landscape. 
Domestication of the landscape here refers to the process by which humans 
intensified their control and manipulation of elements of the natural world, which 
generally occurred in relation to a specific, circumscribed area.  Dillehay and others 
(2004:16-17) identify several ways in which Preceramic populations living around 8000-
4500 years ago began this process in the Central Andes; they “burned selected areas, 
affected the distribution of animal populations, introduced alien species of plants, and 
irreversibly altered the natural ecosystem of many regions.”  Earlier societies began to 
demonstrate other means of control over and manipulation of their natural world through 
the construction of the first domestic structures around 10,000 years ago at sites such as 
Las Vegas in southern Ecuador (Malpass and Stothert 1992; Stothert 1985), PV-19-122-1 
in the Zaña Valley (Dillehay et al. 2003), Asana in the south-central highlands of Perú 
(Aldenderfer 1993), Tilviche in northern Chile (Nuñez 1983), and sites in the QBT study 
area (present volume, Chapters 5 and 6).  These early houses represent the first 
significant material evidence of the process of domesticating the landscape with relation 
to particular spaces of occupation. 
The understanding of the domestication of the landscape as it is used here derives 
in part from the works of Bogucki (1999), Hodder (1990) and P. Wilson (1988), who saw 
the initial construction of domestic architecture and subsequent developments that 
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centered on the house or related domestic activity areas, as essential to understanding 
social transformations among Neolithic populations.  This concept of the ‘domestic’ (i.e., 
those aspects of socio-economic life of and pertaining to the house) is presented as an 
important underlying principle of organization for early societies that were transitioning 
from relatively passive occupation of the landscape to controlled, intentional 
manipulation of their natural world.  As the nature of human occupation of the landscape 
changed, so too did the nature of human interaction with one another.  As they began to 
physically and intentionally alter the landscape through small-scale, simple architecture, 
and occupy certain locations repeatedly and for more extended periods of time, they 
began to materialize their sense of place in a fashion that is more recognizable 
archaeologically.  Ostensibly, as populations became tethered to such locations, they 
further solidified a sense of cohesion to those individuals or families with whom they 
shared that space, particularly in those cases where they participated in communal 
domestic activities.  Despite this tendency toward more formalized or structured social 
cohesion, these groups continued to maintain social and economic flexibility, striking a 
balance that continued to be evident among later populations (e.g., Initial Period 
populations in the Zaña Valley [Dillehay 2004]).  These changes in the use of space and 
the landscape and social organization preceded the construction of monumental 
architecture (ca. 4500-3800 BP), the adoption of agriculture, and social and political 
hierarchies (ca. 3800-3000 BP) in the lower Jequetepeque Valley.  As such, at least in the 
case of this project area, it appears that social factors and the possibilities for localized 
settlement provided by the local environment were central forces in Preceramic lifeways.  
At question is the whether these forces laid the foundations for subsequent developments 
and increasingly complex socio-economic organization.  
Several researchers have recognized that the well-known complex late prehistoric 
societies of the Andes have roots that extend at least into the Late Preceramic (ca. 4500-
3800 BP) (Burger 1992; Lanning 1963, 1967; Moseley 1975, 1992; Shady 1993; Shady 
et al. 2001) and probably the Middle (ca. 8000-4500 BP) and Early Preceramic (ca. 
11,000-8000 BP) (Aldenderfer 1993; Bonavia 1982; Dillehay 1992; Dillehay et al. 1989, 
1998, 2004; Kaulicke and Dillehay 1999; Moseley 1992).  These observations are 
supported in part by data from various Early and Middle Preceramic sites that indicate 
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several aspects of increasing complexity.  Much of these data come from the Zaña 
Valley, located to the north of the Jequetepeque (Dillehay et al. 2007, 2005, 1998, 1989; 
Rossen 1991), as well as the Las Vegas culture of coastal Ecuador (Stothert 1985; 
Stothert et al. 2003), La Paloma (Benfer 1984; Quilter 1989) and sites of the Lurín Valley 
in central Perú (Patterson 1971), the Asana site in southern Peruvian highlands 
(Aldenderfer 1991, 1993, 1998), various shell middens on the southern coast of Perú 
(Sandweiss et al. 1989; 1998), and various sites in northern Chile (Muñoz et al. 1993; 
Nuñez 1983; Santoro and Nuñez 1987; True et al. 1970; Zlater 1983).  Some 
characteristics identified by these studies include: (1) semi-sedentary to sedentary 
settlement; (2) communal behavior; (3) specialized public precincts; (4) possible 
population growth [though not necessarily population pressure]; (5) increasing economic 
intensification; (6) differential or special treatment of the dead; (7) household ritualism; 
(8) small-scale mound construction; (9) rudimentary irrigation canals; (10) long-distance 
trade; (11) the construction of various forms of domestic architecture; and (12) small-
scale community development with multiple houses, some of which were arranged 
around patio areas.  It should be noted that these characteristics or developments were not 
all represented on any one of the above mentioned sites; rather, there is a wide range of 
variability among LE/M Preceramic sites throughout western South America, suggesting 
that those aspects of socio-economic organization that played a significant role in 
processes of culture change likewise varied from one region to another. 
This study of emerging complexity among hunter-gatherers occupying the 
Quebradas del Batán and Talambo (QBT) in the lower Jequetepeque Valley is couched 
within a continuing trend of anthropological research that struggles to move away from 
deterministic, unilineal, stage-based models of cultural evolution.  The aim of this chapter 
is to provide an understanding of the theoretical developments in archaeology with regard 
to hunter-gatherer studies, particularly as they have affected a broadened 
conceptualization and models of ‘complexity’.  As one facet of this discussion, attention 
is focused on the socio-economic significance of domestic architecture among hunter-
gatherers.  Then, focus is shifted in Chapter 3 more specifically to an overview of earlier 
models and studies of long-term cultural change in the Central Andes.  Within this 
discussion, three more recent case studies—the Las Vegas culture in southern Ecuador, 
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Middle Preceramic and Initial Period occupations in the Zaña Valley, and the Asana site 
in the south-central Peruvian highlands—provide interesting comparative data for the 
present study. 
From these models of emerging complexity from the Central Andes and 
elsewhere around the world, several key concepts and aspects of socio-economic, 
settlement, and technological organization are considered relevant for understanding 
LE/M occupants of the lower Jequetepeque Valley.  These are linked with a series of 
potential archaeological correlates, which are presented in the final section of Chapter 3.  
These archaeological correlates form a framework for discussing the results of this 
project, the extent to which significant changes had or had not occurred during this time, 
and the links between these developments and those of later populations on the North 
Coast.   
While significant changes were occurring in certain valleys and regions of the 
Central Andes from ca. 9000 to 4500 years ago, other neighboring regions, valleys, or 
sites were not necessarily experiencing the same type of socio-economic changes 
(Dillehay et al. 2004).  For example, Nuñez and others (2002) have proposed that 
significant environmental changes between about 9500 and 4500 cal yr BP facilitated the 
abandonment of some desert areas in northern Chile.  They refer to this phenomenon as 
an “archaeological silence,” and propose that it occurred in other desert regions of 
western South America.  This was not the case with the Jequetepeque Valley, where there 
appears to be significant persistence of occupation and of some aspects of Early 
Preceramic lifeways (e.g., subsistence resources), as well as some changes.  Some of 
these changes (e.g., construction of fewer structures on a site) appear to reflect a 
significant shift in settlement patterns compared to their earlier Paijenense predecessors, 
who occupied multiple, closely aligned houses as early as ca. 9,400 years ago.  Because 
of this change, some aspects of the mid to late part of the Early Preceramic in the QBT 
area will be discussed.  However, it should be noted that the Early Preceramic Period of 
this region is treated in greater detail by Maggard (2008).  In order to avoid duplication of 
effort, this dissertation focuses on the developments of the transitional late Early/Middle 
and Middle Preceramic periods, and only discusses earlier data in the context of 
understanding long-term trends in domestic architecture and activity areas. 
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Complexity Among Hunter-Gatherers 
Particularly since the mid 1980’s, researchers have been increasingly willing to 
accept the possibility that prehistoric hunter-gatherers may have been more like those 
ethnographic groups who have traditionally been considered anomalous (e.g., Northwest 
Coast groups, Calusa), than those more flexibly organized groups who predominantly 
exist in marginalized environments (e.g., Ju’hoansi) (Kelly 1995; Price and Brown 
1985a).  A growing number of studies around the world have recovered data for early 
hunter-gatherers that do not seem to fit with traditional notions of small bands of highly 
mobile populations (Lee and Devore 1968).  This trend either meant that the data were 
somehow wrong or skewed, or that the traditional models were not wholly applicable to 
all prehistoric hunter-gatherers.  Rather than ridding the discipline of the concept of 
complexity, the term was decoupled from the stereotype of “civilization”, and afforded a 
broader range of applicability among so-called “intermediate” or “small-scale” social 
groups (Upham 1990), including hunter-gatherers.  However, describing a culture as 
being somehow complex is not the same as identifying the processes behind the questions 
of why it is complex.  The next challenge lay in trying to explain the variability observed 
among hunter-gatherers, and the presence of complex social, economic, or political 
practices among these small-scale societies, both past and present (Brown and Price 
1985; Kelly 1995; Price and Brown 1985b).  This challenge has been met with varying 
degrees of success by the development of a new set of models, particularly over the last 
20 years. 
 
Broadening the Concept of Complexity 
 The Man the Hunter conference of 1968 was critical for directing greater 
anthropological attention to oft-overlooked small groups of hunter-gatherers.  However, it 
was also instrumental in developing several stereotypes about these groups, with which 
the discipline continues to grapple.  Most archaeological approaches to prehistoric 
hunter-gatherers relied heavily on ethnographic studies of groups from marginal 
environments, and essentialized their interpretations of early sites as  “small, ephemeral 
encampments occupied by a few people eating, sleeping, scraping hides, and only 
occasionally reproducing” (Price and Brown 1985b:3).  There was little change in the 
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majority of interpretive frameworks until 1985, when Price and Brown edited a volume 
explicitly addressing variability among hunter-gatherers, and the emergence of 
complexity.  Since that time, several additional models have been developed to account 
for complexity among traditionally “simple” societies.   
 Many of the earlier studies that recognized some degree of complexity among 
hunter-gatherers marked a turning point in theoretical, conceptual, and methodological 
studies of small-scale societies.  Expansion in the use of complexity as a concept may be 
criticized for reducing its analytical utility, but this is not necessarily the case.  Initial 
applications of “complexity” were intended to be value-neutral, though it continued to be 
used as a sort of synonym for civilization.  It might be said that the treatment of 
complexity in this fashion was itself too narrow to be of analytical utility in the context of 
increasing awareness of variability among present and past hunter-gatherers.  Equating 
complexity with the basic form of civilization essentializes what we know now to be a 
very dynamic process.  Broadening the use of the term to include other forms has not 
reduced its analytical utility.  It has forced archaeologists to reevaluate our 
conceptualization of complexity as a process in and of itself (historically contextualized 
and frequently messy) rather than the product of directed, unilineal cultural evolution.  
This does not, however, mean that “complexity” should be used uncritically. 
Some of the earlier studies focused on specific attributes of complex societies, 
such as sedentism (Flannery 1972; Klima 1962), economic intensification related to 
specialized maritime adaptations (Moseley 1975; Yesner 1980), social stratification 
beyond age and gender differences as identified from burial data (King 1978; G. Wright 
1974), and the significance of storage for delayed-return economies (Binford 1980; 
Testart 1982; Woodburn 1980, 1982).  Other studies presented a more integrated 
approach, but generally remained within a unilineal evolutionary model.  Winters (1974) 
presented a generalized framework for Archaic hunter-gatherer patterns in the Eastern 
U.S.  Although he did not really develop an explanatory model, his trait list would 
presage later characterizations of complex foragers.  Moseley (1975) developed a detailed 
model that identified the roots of Andean civilization in sedentary, non-agricultural 
Preceramic societies, particularly those whose economy was focused on maritime 
adaptations.  Although Binford was not specifically interested in elucidating the issue of 
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complexity, his forager-collector model (1980) facilitated other studies of this topic.  In 
particular, the influence of this model has been seen in terms of definitions of site 
formation and organization that are associated with certain settlement patterns (i.e., more 
mobile vs. more sedentary).  Hayden (1981) introduced his model of the evolution of 
complex societies based on two key factors of technological innovation and dietary 
diversification.         
  
 Archaeological interest in identifying and explaining complexity as a process 
(rather than product) has led to increased interest in studying hunter-gatherers as the 
precursors to later social, economic, and political developments (Cohen 1985; Price and 
Brown 1985b; Soffer 1985).  A myriad of models developed to account for those 
intermediate societies that seemed to maintain basic elements of “simple” organization 
(mobility, lack of formalized social hierarchy, lack of formal political system, and/or 
non-ceramic container technology, formal storage), but had also developed certain 
aspects of more “complex” societies (incipient cultivation, economic intensification, 
social distinctions, and/or aggregated settlements) (Bettinger 1991; Hayden 1996; Kelly 
1995; Lourandos 1997).  Many of these approaches rely upon external factors such as 
environment and demography to explain variability and means of adaptation among 
different hunter-gatherer societies (Bar-Yosef and Meadow 1995; Binford 1983:221; 
Flannery 1968).  Other models place greater emphasis on internal dynamics, such as 
socio-cultural factors (Bender 1978, 1985; Hayden 1996; Ingold et al. 1988; Lourandos 
1985; 1997). 
 Several volumes and articles have been published since 1985 that present case 
studies from around the world, highlighting the regional variability of complexity among 
ethnographic and prehistoric hunter-gatherers (Arnold [ed.] 1996; Harris [ed.] 1996; 
Kelly 1995; Lourandos 1997; Price and Brown [eds.] 1985; Price and Feinman [eds.] 
1995; Price and Gebauer [eds.] 1995; Sassaman 2004).  Beyond general regional 
variability, several studies have focused specifically on political evolution (Hayden 1996; 
Lee 1990; Marquardt 1985; Plog 1990; Roscoe 2000; Upham 1990a, 1990b), foundations 
of social inequality (Bender 1989; Feinman 1995; Flanagan 1989; Hayden 1995; King 
1978; Price 1995; Price and Feinman 1995), the significance of sedentism (Ames 1991; 
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Bar-Yosef and Rocek 1998; Brown 1985; Hard and Merrill 1992; Kelly 1991), economic 
intensification (Bar-Yosef and Belfer-Cohen 1991; Halstead 1996; Lourandos 1997), 
organization of labor (Arnold 1993; Hayden 1994), and population dynamics and 
interaction (Dumond 1972; Jackson 1991; Headland and Reid 1991; Hegmon 1991; 
Keeley 1988; Yesner 1984) among small-scale societies.      
  
Several general trends may be observed among these earlier and more recent 
studies regarding the emergence of complexity.  First, there has been a decided shift from 
prime mover models (Binford 1968; Braidwood and Braidwood 1950; Childe 1928; 
Cohen 1975; Flannery 1969; Harris 1977) to those involving multiple interrelated factors 
(e.g., Henry 1989; Lourandos 1997; Steward 1976).  Second, greater consideration has 
been afforded to non-unilineal evolution of socio-economic complexity (Henry 1989; 
Hodder 1990; Marcus and Flannery 1996; Sassaman 2004).  Third, there has been a shift 
from universal models of emerging complexity (Cohen 1977; Harris 1977) to those that 
are more region-specific (e.g., Marcus and Flannery 1996; Henry 1989; see also 
Sassaman 2004).  For example, in justifying their theoretical approach to social evolution 
of the Zapotec civilization, Marcus and Flannery (1996) recognize the validity using 
traditional Cultural Evolutionary approaches to see general trends among the “dozens of 
first generation civilizations” that developed around the world.  However they favor the 
use of Action Theory because it: 
...forces us to investigate the specific cultural and historical contexts in 
which the actors were shaped and their decisions were made…once we 
begin to compare the Zapotec to other civilizations…we discover that 
those societies were shaped by different cultural and historical systems, 
and by different actors’ decisions (1996:244-245). 
 
The fourth observed trend from earlier studies is that environmental conditions 
are increasingly considered in terms of limiting or providing possibilities of human 
behavior and cultural adaptation (e.g., Henry 1989; Tainter 1996), rather than 
determining adaptive strategies (Childe 1928).  Fifth, there has been increasing 
consideration for internal factors of change (e.g., Bender 1978; Hayden 1996; Ingold et 
al. 1988; Lourandos 1997) as opposed to viewing cultures as dominantly reacting to 
external forces (Bar-Yosef and Meadow 1995; Binford 1983; Flannery 1968).  And sixth, 
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the development of complexity is no longer simply viewed as part of the economic 
emergence of agriculture (Gebauer and Price 1992) or political evolution of the state 
(Carneiro 1970, 1974; Flannery 1972; Fried 1960; Haas 1982; Service 1962); rather it is 
viewed as a dynamic process that is variably associated with economic, political, and 
social systems of organization (Price and Brown 1985b), wherein people make active 
decisions in their daily lives and lived history (Marcus and Flannery 1996).  These 
general trends are indicative of a discipline that is increasingly utilizing a broadened 
concept of complexity, and trying to embrace the explanatory potential of variability in 
understanding cultural dynamics. 
Shifts in perspective regarding complexity were initially based on recognition and 
description of “anomalous” traits among “simpler” societies.  This led to new models that 
attempted to explain how and why complexity developed among certain hunter-gatherer 
groups, and what that meant for subsequent developments.  Theories of revolutionary 
transformations (Cohen 1977) had become obsolete (Price and Brown 1985b).  Societies 
could be viewed as being complex in some ways, while still maintaining aspects of 
egalitarianism, mobility, flexibility in group membership, or non-agricultural economies. 
 
Models of the ‘Domestic’ and Hunter-Gatherer Transformation 
 The trend toward domestication of plants and animals is a common theme among 
many models of emerging complexity.  Of interest to the current research are those 
models that extend conceptualization of domestication to spatial dynamics and humans, 
either explicitly or implicitly.  Three models are discussed below that recognize aspects 
of complexity among Late Pleistocene to Mid-Holocene foragers in different parts of the 
world.  Furthermore, they focus on the importance of spatial elements in the processes of 
emerging complexity (or the ‘domestication’ of society), specifically those of and relating 
to the house.  Elements of these models have salience for developing an interpretive 
framework for domestic architecture and socio-economic changes among Early to Mid-
Holocene foragers in the Lower Jequetepeque Valley. 
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Bogucki’s Model of Proto-Households and Late Foragers 
Bogucki (1999) is concerned with understanding how structured human society 
developed.  He builds a model that begins with early human evolution and culminates in 
early States.  For the purposes of this discussion, I will draw out of this larger model 
Bogucki’s assessment of emerging complexity based on similarities among Late 
Pleistocene to Mid-Holocene foragers from Japan, Scandinavia, Southeast Asia, North 
America, Mesoamerica, and the Levant.  He lumps these groups together as late foragers.  
Among these groups, Bogucki (1999:150) cites four critical commonalities: 
1) More diverse range of economic floral and faunal resources exploited than their 
predecessors 
2) Reduced mobility, and in some cases, fully sedentary settlements 
3) Elaboration of burial practices and cemeteries 
4) Use of the dog “for hunting and companionship” 
 
Bogucki considers that each of these developments affected the evolution of human 
societies.  The portion of his model presented here details several facets of the 
transformation of Pleistocene band societies into a new social configuration, which “laid 
the foundation for subsequent developments” (ibid). 
 At or near the end of the last Ice Age, band societies atomized into smaller, more 
flexible, family-centered groups where the sharing norms diminished, as did the 
“common pool” approach to resources.  The result of this atomization was the 
development of “autonomous co-residential groups with stable foci of residence,” which 
Bogucki refers to as “proto-households” (1999:151-152).  These proto-households would 
have been in a position to be more experimental in their economic endeavors with a 
lower level of risk, thus permitting more options for expanding or altering the subsistence 
strategies and distributing economic surplus (Bogucki 1999:152-153).  As one example, 
he points to the controlled use of fire as a means of manipulating the environment, which 
led to “spatial concentration of game, its increased biomass, and improved reproductive 
biology” as well as “the production of economically useful herbaceous species” 
(1999:157).  Controlling the environment in such experimental fashions thus permitted 
people to learn that they could also control the life, death, and procurement cycles of 
various plant and animal species.  I would add to this discussion also, that the 
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construction of architecture was yet another means for people to manipulate the 
environment (see discussions below of Hodder 1990).   
 Another key transition of these autonomous groups was toward sedentary 
settlement patterns.  The move toward sedentism by many of these late forager societies 
would have required the development of means to deal with social and economic issues 
that had been previously dealt with by social and settlement mobility (e.g., conflict 
resolution, population pressures, imbalances in resource availability).  Some means of 
dealing with these imbalances and issues include: “storage, exchange, social structure, 
ritual, and warfare” (Bogucki 1999:153), which in turn lead to further social and 
economic challenges, referred to as “scalar stress” by Johnson (1982).  At any point, and 
perhaps in response to the new challenges, the sedentary community may opt to fission 
and invoke mobile strategies again or they may intensify the means of dealing with 
imbalances.  Such acts of active decision-making and non-unilineality form the basis of a 
core concept of the present study: adaptational flexibility. 
 Sedentism can also lead to shifts in perception of territoriality and time, 
accumulation of material goods, expansion of the kinds of artifacts manufactured (e.g., 
pottery), stable loci of social interaction, and possible population growth (ibid).  These 
aspects of sedentary lifeways may then set the stage for subsequent developments (e.g., 
social ranking).  As foragers shifted toward sedentism, they transitioned from 
“custodianship” of the land and resources (sensu Parkington and Mills 1991) to a sense of 
dominion.  The latter would be more compatible with groups who did not have to share 
all resources, whose huts, though small, were demarcated and part of the domain of a 
particular residential group (Bogucki 1999:154). 
 Another by-product of sedentism—the potential for accumulation—is seen as 
important for late foraging societies.  Accumulation and planned seasonal exploitation of 
certain resources facilitate storage practices, which in turn signal a shift in labor intensity 
(i.e., more work in the season of procurement, less work in the off-season) (sensu Testart 
1988).  Accumulation and storage, in turn, could facilitate a group’s ability to participate 
in trade relationships, perhaps even over long distances.  The geographical predictability 
of a sedentary settlement vs. that of a mobile group would further enhance potential trade 
relations (Bogucki 1999:155-156). 
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 The development of regularized, formal burial practices and of loci designated 
specifically for disposal of the dead signals another important aspect of late forager 
lifeways.  Bogucki posits that the change in mortuary rituals may have stemmed from 
increasing definition of and concern for one’s family, as they were the focal point of 
one’s life in these small, autonomous societies where social mobility was not as 
prevalent.  “Residence defined your node in this network, and it was in your interest to 
mark your location in time and space by positioning yourself among your ancestors and 
relatives” (Bogucki 1999:156).  With this statement, Bogucki has highlighted not only the 
significance of burial practices and concerns with the afterlife, but also concerns for 
situating oneself in a physical fashion among the living—where the ‘node’ to which he 
refers is the house.  This, in turn, may suggest why some late forager societies (e.g., in 
the Levant, Central Andes) chose to bury their dead in the floors of their houses (Benfer 
1999; Dillehay et al. 1998; Hodder 1990; Rossen and Dillehay 2001).  It also points to 
another potentially symbolic importance of the house for the living. 
 Each of the above developments led to a situation that forced late foragers to “a 
new level of sophistication about making decisions which they had never really faced 
before in such a wide-spread and sustained way” (Bogucki 1999:158).  People alternately 
would have made good decisions and bad, played it safe or taken risks.  Bogucki hints 
that the differences in rates of success in such decision-making may have formed the 
roots of social inequality, though such differentiation would not be institutionalized until 
much later (ibid). 
Bogucki’s model is predicated on the fact that environmental changes of the Late 
Pleistocene-Early Holocene transition provided new possibilities that had never before 
been harnessed by earlier band societies.  The change in subsistence facilitated a 
“fundamental restructuring of society” (i.e., autonomous groups of proto-households) 
around 12,000 to 3,000 years ago in various parts of the world.  Bogucki contends that 
we are only now coming to realize the profound effects of the changes in this period.  He 
states, “no longer can the Mesolithic of the Old World and the Archaic of the New World 
be seen as a static period of people in waiting.  They were truly times of momentous 
change” (1999:159). 
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This model has limited applicability to the case of the QBT foragers—namely 
with regard to the possible development of autonomous, family-centered units, tendencies 
toward sedentism, and materializing a sense of place that had been developed over 
centuries of occupation and reoccupation.  Several questions come to mind, though: did 
QBT foragers of the LE/M Preceramic Period institutionalize these changes, or did they 
opt to return to more mobile, flexible strategies?  Could they have maintained relatively 
autonomous status while still being somewhat mobile?  Could they have continued the 
‘sharing ethos’ among proto-households while occupying the same encampment?  How 
does the QBT case compare with that of Las Vegas, La Paloma, the Zaña Valley, the 
Osmore drainage and other areas of western South America?  Bogucki’s model presents 
an interesting and important framework for interpreting the period of change witnessed 
on a global scale from the Late Pleistocene to the Middle Holocene.  The challenge lies in 
addressing the specific historical developments in the QBT project area.  Three key 
points may be drawn out of the Bogucki model that are of particular importance to this 
project: 1) the significance afforded to the intentional cultural manipulation of the 
environment and the landscape; 2) the materializing and reifying of a sense of place, 
which develops as populations become tethered to certain locations; and 3) the fact that at 
all points in this process, foragers were met with choices and they actively made 
decisions to continue certain practices or change, even if we may not fully understand or 
recognize those choices archaeologically. 
 
Hodder’s Model of the Domus and the Domestication of Europe 
Hodder (1990) presents a model of emerging complexity in Europe based largely 
on the concept of the domus—the house and the wider set of activities and concepts 
associated with it.  He posits that the domus is one example of an “enduring structure” 
(i.e., “those that are so general, simple, or ambiguous that they can be reinterpreted to 
justify or make sense of highly varied, even contradictory events and positions” [Hodder 
1990:282]).  By examining events as they generally unfolded across Europe initially in 
the Paleolithic and ultimately in the Neolithic, Hodder sees the realm of the domus being 
“continually translated into new contexts, applied in new ways, interpreted differently” 
(ibid).   
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 Definitions of the domus depend largely on the duality of conceptualization 
created between the cultural and the natural, between the “ordered world of social 
representation and the physical violent world of the non-social” (ibid).  The inherent 
contradiction is that the definition of the cultural is dependent on its opposite.  
Throughout the Paleolithic Period, material culture is elaborated and the prestige 
associated with certain activities involving cultural control over the wild (e.g., the hunt) 
increased.  It is within this context of the Upper Paleolithic that Hodder assumes: 
The discourse between the cultural and the natural was used within social 
strategies to enhance the domination of certain age, gender, descent, and 
spatial groupings.  The prestige of the cultural order could be used as the 
basis for social control… the prestige of the cultural against the dangers of 
the natural thus provided a discourse within which social struggles could 
be played out (1990:285). 
 
This context sets up a continual process—the dynamic means of cultural control over and 
incorporation of the wild, where the definition of culture itself is regularly negotiated and 
redefined.  That the cultural protects against the wild is a concept that gains prestige and 
becomes an underlying structure that was instrumental in cultural transformations of 
Upper Paleolithic, Mesolithic, and Neolithic Europe and continues to be present even in 
the modern era. 
 Hodder traces this initial trend of cultural dominance over nature first through 
stone tool production and use in the lower Paleolithic, then treatment of the dead in 
elaborate burial rituals, controlled use of fire, development of the concept of risk and 
organized economy, and the construction and occupation of houses in the upper 
Paleolithic (1990:286).  According to Hodder, houses “particularly if they contain hearths 
and act as foci within economic systems, create cultural values through the incorporation 
and control of the wild” (ibid). 
 The idea that social and cultural prestige were created from separation and control 
of the wild is a common structural element that was expressed at different times and in 
different ways across Europe (Hodder 1990:289).  It formed the basis for continued and 
intensified cultural developments of the post-glacial era.  According to Hodder’s model, 
as the climate changed with the Pleistocene-Holocene transition in Europe and the 
number of large game animals decreased, tending wild herds increased, bringing the 
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domains of the wild and the cultural closer together.  Mesolithic populations in many 
parts of Europe increasingly used a wider range of resources, allowing for greater 
sedentism and increases in site size.  With the depletion of large game animals, the social 
prestige that had been gained by hunting them was not sustainable.  As a result, we see 
during the Mesolithic that “a shift to prestige gained through the extension of the cultural 
order occurred” (Hodder 1990:291).   
 The cultural order then began to be extended to plants and animals with the 
advent of agriculture, which led to a new set of commitments and dependencies between 
humans and the natural world.  As a result, people themselves came to be dominated by 
the very process they employed to be the dominators (Hodder 1990:292).  It is during the 
period of transition that the “prestige of the cultural order shifts in locus from 
intervention in the wild to the house” (ibid).  The realm of controlling nature was no 
longer ‘out there’ away from the house, but rather, within one’s settlement and very near 
one’s place of residence (referred to as the agrios by Hodder).  As Mesolithic European 
populations became more sedentary and intensified production (by culturing and 
transforming wild resources), they furthered their efforts to control by ‘domesticating’ 
people within settlements using the “conceptual, social, and economic structures” (ibid).  
One example of this process of using such structures to achieve human control is that of 
burying the dead near or within domestic settlements, in some cases even within houses 
(as with Near Eastern Natufian examples) (ibid). 
 Seen as an extension of the processes of culturally controlling and dominating the 
wild that began in the Paleolithic, the developments of agriculture and sedentary village 
settlements do not appear so revolutionary.  In fact, Hodder (1990:293) states “sedentism 
and the origins of agriculture are entirely unremarkable given the tendency of the 
structures and the particular conditions within which these particular structures were 
played out.”  The shift of focus to agriculture and the domus was a “minimal” step, but 
one with “far-reaching” consequences (ibid). 
 In a simplified series of steps, this transition may be seen as one beginning with 
complex hunting technology, moving easily to clearing forests to aid hunting and 
gathering efforts, and culminating eventually in agriculture.  Environmental conditions of 
the Late Pleistocene and Early Holocene permitted these developments but did not 
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determine them.  Rather, Hodder suggests that these changes would not likely have 
occurred were it not for the long-term processes of social structure that favored or gave 
prestige to the practice of cultural dominance over the wild.  In other words, agriculture 
(i.e., economic domestication) developed in Europe during the early Neolithic as a result 
of long duration processes of the Paleolithic and particular climatic and social events.  At 
this point, competition over resources among local groups develops as population 
increases.  The “domestication metaphor” becomes the main mechanism for social 
control (Hodder 1990:293-294). 
 Domestic architecture, the hearth, and ceramics became metaphors for the 
domestication of society.  Depictions of the wild in domestic settings decreased and 
burial rituals were removed from the house.  By the Middle Neolithic, as cohesion and/or 
the size of social units increased so, too, did boundaries around the houses.  Entrances 
and exits of the houses became more elaborated, as did pottery decorations.  With a more 
developed sense of social cohesion and the concomitant potential for internal tensions 
among members of a community (households) came individual-social tension that was 
dealt with in different ways in the Near East and throughout Europe (Hodder 1990:294). 
 During the Neolithic, “the prestige of the cultural continues to be maintained 
through dramas and rituals which evoke death, the wild, the individual and oppose these 
social dangers to a cultural order” (Hodder 1990:296).  A number of these “dramas” and 
rituals occur within the house, exemplifying the social and economic functions of the 
domus.  As cultural domination over new domains expands, the domus also gradually 
expands—in some cases beyond the house itself.  In Northern and Western Europe, for 
example, groups fissioned into dispersed settlements of relatively short-term residential 
sites and “celebrated the domus” through repeated rituals at long-term tombs that had 
become the foci of communal behavior.  This demonstrates the importance of centralized 
ritual even in cases where there is no centralized permanent habitation.  This is similar to 
Dillehay’s (2004) discussion of Initial Period ceremonial use of the San Luis site in the 
Zaña Valley in northern Perú discussed in Chapter 3.  These tombs are likely associated 
with particular lineages, thus representing a scale of production and social integration 
beyond the household level.  Even beyond that is the scale of production and integration 
at the regional level, which is represented by landscape monuments (ibid).  Hodder views 
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the cultural practices and rituals involving these larger scales (lineage and regional) as 
developing not from the “top down” as might be expected in a complex society with a 
developed social and political hierarchy; rather he interprets such communal activities as 
stemming from “bottom up” practices that began with the domus, which itself 
represented long-term trends of culturally controlling the wild. 
 Certainly, Hodder’s model stands out as one that explicitly emphasizes the 
conceptual, symbolic, social, economic, and functional roles of the house—or rather, the 
domus.  Although the historical specifics of emerging complexity in Europe and the 
Andes are different, this model presents us with a reasonable approach that allows us to 
view the cultural developments after the end of the last Ice Age as part of very long-term 
processes, rather than revolutionary developments.  Environmental change is viewed as a 
key factor, but not of greater importance than the underlying social structures that valued 
cultural dominance and control over the wild.  The house and related activities form the 
cornerstone of social structure, embodying active participation of individual families in 
the powerplay between humans and nature.  In the context of Hodder’s model, 
households play a much more active role, though they do ultimately find themselves in 
the process of becoming domesticated themselves as they intensify their domination and 
domestication of the wild.   
That Hodder presents a model of emerging complexity that is more “bottom up” 
rather than “top down” distinguishes it from models that focus greater attention on the 
larger scales (i.e., regional political centralization) rather than the smaller scales (i.e., 
domus) of transformations from hunter-gatherers to farmers.  This model, while not 
wholly applicable to the Andean case of emerging complexity does offer some concepts 
and points for consideration.  First, even the stone tools of the lower Paleolithic can be 
seen as evidence of the human ethos of manipulating and dominating nature, which 
becomes the underlying social structure that persists through time.  Second, from their 
earliest construction, houses may be seen as a continuation and intensification of that 
ethos.   
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Wilson’s Model of the Domestication of Humans 
Peter Wilson (1988) presents another model of emerging complexity, though it is 
on a much broader scale, as the title of the text in which he explicates his model 
suggests—The Domestication of the Human Species.  He couches his model within a 
discussion of the transition from open, mobile hunter-gatherer societies whose 
geographical and social frame of reference is their ‘focus,’ to closed-system, non-mobile 
domesticated societies whose frame of reference is the house and village, which makes 
them more boundary oriented.  For the purposes of the present discussion, I focus on 
those aspects of the model concerned with the spatial dynamics related to the process of 
‘closure’ and concomitant changes in social organization.  As with Hodder (1990) and 
Bogucki (1999), Wilson sees the house as an important reference point for changes in 
socio-economic organization.  He differentiates between the “flimsy” structures of 
mobile peoples and the more sturdy houses built by those who intend to occupy them 
permanently.  His model first describes the nature of open societies, their settlements, and 
social structure (or rather, lack thereof), then discusses in a general sense closed systems 
of societies who maintain permanent settlements and permanent social structure.   
Wilson identifies two of the most significant events in hominid development 
“wherein the relation between the senses and the environment were put under stress and 
rendered problematic” (1988:3).  First is the gradual shift of hominids from arboreal to 
savannah life.  Second is “the adoption of the practice of living in permanent homes and 
settlements,” which began around 15,000 years ago in Southwest Asia and then spread 
outward or was adopted independently elsewhere throughout the world.  In response to 
other approaches that tend to emphasize the importance of agriculture in the development 
of sedentism, Wilson chooses to explore the significance of evidence that settlement 
permanency preceded and was relatively independent of agriculture, “and hence was not 
occasioned by a food crisis” (ibid).  In fact, he favors the idea that “domestication of 
plants and animals follows the domestication of human beings and is inspired by it,” 
leaving open the particulars of why, when, and how to those investigating the topic in 
their respective contexts (ibid). 
Wilson’s consideration of hunter-gatherer lifeways relies heavily on ethnographic 
and ethnoarchaeological studies from the 1960’s through the mid-80’s, which he uses as 
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the basis for several generalizations, particularly regarding the nature of social 
organization.  Wilson highlights the apparently unbounded nature of open hunter-gatherer 
lifeways, where territories are not exclusive, may overlap with others, and are not marked 
by formal boundaries.  This is due largely to low population density, the small size of 
hunter-gatherer groups, and the generally expansive areas that are occupied by such 
groups during the course of their mobile settlement patterns.  Hunter-gatherer territories 
may center on specific loci on the landscape, namely waterholes, as with the ¡Kung 
Bushmen of the Kalahari (Lee 1979:334), or forests, as with the Mbuti Pygmies 
(Turnbull 1966:176).  Rather than true “territories”, Wilson proposes that these actually 
represent “foci” or “centers” (P. Wilson 1988:30).  He further suggests that 
“identification with the land, landscape, and objects, is not ‘ownership’ and ‘tenure’ but 
‘identity’” (ibid), ownership being an inappropriate term for a society in which sharing is 
a core aspect of socio-economic organization.  He states, “Sacred sites, paths, and water 
holes may be shared in a physical sense, but they cannot be claimed equally by all as foci, 
anchors, or epicenters of existence.  Boundaries, then, do not enter into the matter.  
Hunter/gatherers revolve around a focus, sometimes physically, always spiritually and 
socially” (ibid).  The focus may be surrounded by a roughly identified “zone of 
influence,” but it is not necessarily marked materially, and it may also overlap with 
neighboring “zones”.  As long as societies remained open, people could move from one 
zone to another with permission; it was only with closure of society (i.e., domestication; 
see also Lourandos 1997) that more concrete notions of boundaries were imposed and 
even enforced. 
Among modern hunter-gatherers, there is a degree of independence and self-
sufficiency, whereby individuals may exist separately from their social group for a time, 
though not on a permanent basis (Briggs 1982; P. Wilson 1988:32; Woodburn 1980).  
Such independence may even be encouraged; or rather, dependent behavior by any but 
the youngest children is often discouraged or scoffed at (citing Bird 1983:106).  
However, too much independence or capability to survive without any aid from others is 
not encouraged if it leads to arrogance and boasting (citing Lee 1979:458).  This is 
consistent with general flexible and fluid relations of hunter-gatherer social organization.  
The “exit option” is of importance because it demonstrates flexibility of group 
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membership and capacity to relocate as one desires (as one feels uncomfortable with a 
group), and it is interpreted by Wilson (1988:49) as a “sort of metapractice that ensures 
the existence of conditions for organization without specifying what is to be the nature of 
the organization or whether there need be an organization.” 
Kinship is defined more on locality, proximity, and thus intimacy (P. Wilson 
1988:35).  The loci where kinship ties may be strongest or connections may be most 
intimate are centered (geographically and figuratively) on the hearthhold and the camp 
(1988:36).  This center is not permanent, just as the camps are not permanent.  In other 
words, a camp need not be permanent in order to confer a social and geographical sense 
of importance, even centrality, for a given hunter-gatherer group.  The question is, 
however, at what point and under what conditions does that sense of importance figure 
more prominently in the development of permanent settlement and a permanent social 
structure? 
An important component of hunter-gatherer economic organization is sharing, 
which is identified as being “ubiquitous” among such ethnographically studied societies, 
though the specific patterns vary from one society to another (P. Wilson 1988:37).  The 
concept of sharing is a rather important one when considering the factors that bind open 
societies, which are noted for their flexibility and general lack of recognized formal 
structure.  Sharing acts against hoarding or accumulating behavior, thus perpetuating 
economic (and likely social) leveling within a community (P. Wilson 1988:39), and the 
practice of immediate, rather than delayed, returns (Woodburn 1982).  Here Wilson 
focuses almost entirely on the sharing of game animals and the meat they provide.  This 
may have been due at least in part to the dominant themes in Late Pleistocene hunter-
gatherer studies at the time of his writing, which themselves tended to focus heavily on 
men, big-game hunting, and stone tools.  Not until the late 1980’s to 90’s was greater 
emphasis placed on the economic import of smaller game, plants, and activities thought 
to be performed largely by women or communally (e.g., Driver 1990; Hawkes et al. 
1995; Lupo and Schmitt 2002; Madsen and Schmitt 1998).  We must consider the 
question:  What are the implications on sharing behavior when a society has access to 
relatively few larger animals, but numerous smaller species?  How does this affect 
technology, economy, and gender roles? 
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Before proceeding to Wilson’s discussion of sedentary societies, it is worth 
presenting his overview of the concept of privacy and the built environment among open 
mobile societies.  He states that “…the individuals have no physical and little 
psychological space for privacy” and that “many aspects of hunter/gatherer life are 
attempts to balance the prevailing openness” (1988:41).  In light of this, it may be that a 
developing concern for privacy was a mitigating factor in changes in architecture, their 
arrangement, and associated activities.  Private space has been noted among hunter-
gatherers, but it is not necessarily the same as concepts of privacy for other societies.  
Private space for hunter-gatherers living in a small community consisting of several huts 
representing several households, which are likely related in some fashion, is generally 
associated with one’s hut and/or hearth.  This zone is different from communal areas, 
such as those that may be located roughly in the middle of the campsite.  In an example 
noted by Wilson (1988:42) citing Turnbull (1966:200), “a Mbuti man who speaks from 
his hearth is considered to be thinking out loud and speaking solely for himself.  If, 
however, he speaks from the ‘midcamp,’ he is ‘taking a band rather than an individual 
point of view.’”  In this context of private vs. public space, one may be seen or heard 
while in his or her area of privacy, but such observations by others are considered 
fundamentally separate from those activities that occur in common-use areas.  Minimally, 
this indicates that spatiality of activities occurring in close proximity plays an important 
role in social and political dynamics, however loose or bounded those aspects of human 
organization may be.  I would also offer that the degree of physical openness of the huts 
themselves might also reflect the relative degree of concern with privacy within these 
campsites. 
The relatively open nature of hunter-gatherer societies is also reflected in their 
patterns of settlement. In Wilson’s view, they place constructions on the landscape, rather 
than actually reconstructing it.  He largely dismisses the examples of hunter-gatherer 
architecture as “flimsy” and “impermanent”, and thus apparently unimportant (or at least 
not as important) in terms of changing notions of the built environment.  Rather than 
playing up the importance of the initial constructions, Wilson focuses more intently on 
the transition to permanent houses and villages as one of the key points in human 
development.  The significance of the permanent settlement patterns and the associated 
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architecture, both domestic and public, has been demonstrated by numerous studies (e.g., 
Hitchcock 1987; Kent 1991).  It may be, however, that the apparently simple action of 
constructing the first “flimsy” structures is deserving of more consideration for its 
significance as the first evidence of the built environment and conscientious efforts to 
guard against and/or wrest control of nature.   
We may not be able to get at the internalized means of reading, interpreting, and 
conceptualizing the landscape practiced by early hunter-gatherers on the north coast of 
Perú, but we can posit that there were two key developments that were significant in the 
way they occupied the landscape: 1) constructing individual small huts, and 2) 
constructing multiple domestic structures on individual sites, often closely aligned, and 
sometimes with an associated open or common-use area.  That these developments were 
not performed by fully sedentary peoples does not necessarily mean that those who built 
these early structures were unaware of the symbolism of building one’s shelter from 
available resources, rather than occupying caves, rock shelters, or other natural 
formation. 
Wilson considers changes in the nature of interaction between people to be one of 
the key factors facilitating the ‘domestication’ of human social life.  This is the crux of 
the point of differentiation between ‘open’ hunter-gatherer societies, for whom spatial 
proximity is the primary and transient guiding factor in terms of the people and places 
that play an organizational role in their lives, and ‘domesticated’ societies, for whom 
spatial proximity of people becomes regularized and permanent in a fixed location, thus 
facilitating the creation and maintenance of social and territorial boundaries.  His position 
here stems from his observation that “visual attention and perception are central aspects 
of human nature” (1988:22). 
“Domesticated people” are those who reside and work in permanent dwellings 
that are aggregated in permanent settlements; they, and their lifeways, are distinct from 
those who reside in temporary structures or none at all.  These populations are also 
distinct from those who reside in large cities and whose main loci of work are separated 
from the house (P. Wilson 1988:4).  For these societies, the house connotes something 
more than permanent shelter; it is not only the physical focus of social organization and 
activity, but also the cultural symbol of them.  Settlement and architectural permanency 
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weld time and place, and lend to the structured daily praxis that defines domesticated 
societies (P. Wilson 1988:65).  That Wilson places greater emphasis on the importance of 
houses of the domesticated fits with later aspects of his model that focus on the 
development of differences in resource distribution among neighboring households.  His 
basic argument regarding the house and settlement, once adopted and occupied 
permanently, is that “settlement and domestic architecture impose conditions on living 
that provide a basic spatial structure.  Simplistically stated, domestic walls divide space 
between the public and the private, a division that is most important for the development 
of both the avoidance and the enhancement of human attention” (1988:5).  This sets up a 
situation where concealment (or hiding one’s possessions) and display take on new 
significance (setting up hoarding behavior and power dynamics).  His key point here is 
the development of the “role and status of neighbor” (ibid) in facilitating greater internal 
differentiation and competition, ultimately leading to political changes. 
 
 In summary, these three models (Bogucki 1999; Hodder 1990; P. Wilson 1988) 
present several points that are relevant for understanding the process of emerging 
complexity among LE/M populations of the QBT area: 
1) None of these models view ecological factors as deterministic; rather, 
environmental changes of the Pleistocene/Holocene transition are presented as 
creating possibilities for significant socio-economic transformations (e.g., 
agriculture). 
2) Humans actively negotiate decision-making situations, although the more they 
commit to sedentary communities and the other people in those communities, the 
fewer options they have to practice flexible adaptive strategies. 
3) Attempts at controlling and manipulating the natural world—be they mundane 
(e.g., manufacturing stone tools) or more significant (e.g., constructing 
architecture and practicing agriculture)—signal among the most significant 
aspects of the underlying structures that pervade the process of emerging 
complexity, regardless of the region. 
4) The house represents a common mechanism for manipulating the natural world, 
ultimately taking on importance beyond functional concerns.  The house becomes 
a central focus of social and economic organization, and is part of the process of 
domesticating the landscape and people, and materializing a sense of place. 
5) Permanent occupation of houses in communities (i.e., sedentism) is viewed by 
each model as particularly significant because it generally precedes other aspects 
of domestication (i.e., agriculture, herding,) and complexity (i.e., socio-economic 
differentiation and/or ranking). 
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As will be discussed more fully in the succeeding chapters, we have not yet identified 
direct evidence for agriculture among Preceramic sites in the QBT area, nor have we 
identified permanent villages.  However, we do have evidence of other aspects of 
settlement, technological, and socio-economic organization, and environmental 
conditions that are germane to the first four of these points.  Considered central to the 
process of domesticating the landscape in this area are the houses they built and occupied 
from Paiján times (~11,000-9000 BP) through the LE/M period (~9000-4500 BP) and 
beyond. 
 
Conceptualizing the ‘Domestic’ among Hunter-Gatherers 
 Changes in domestic architecture are considered to be reflective of other aspects 
of change within a particular society or region over time.  As such, domestic architecture 
is a subject that has been discussed as a central theme for examining and understanding 
critical periods of transition among hunter-gatherers of the Late Pleistocene and Early 
Holocene in the Andes and elsewhere (Bogucki 1999; Dillehay et al. 2003; Flannery 
1972, 2002; Hodder 1990; Kent 1991; Malpass and Stothert 1992; P. Wilson 1988).  
Though often simple in form and constructed of perishable materials, early domestic 
structures are nonetheless considered important as shelters against the elements and for 
what they may suggest about settlement patterns and tendencies toward sedentism, spatial 
organization or activities on a given site, socio-economic organization, and cultural 
manipulation of the landscape (Parkington and Mills 1991).  Additional factors are 
perhaps equally important for understanding the construction of domestic architecture, 
though perhaps more difficult to examine through the material record, including: the 
perceived need for privacy or separation from the group and public space (Kent 1990a:2; 
Korosec-Serfaty and Bolitt 1986; Lawrence 1990); and conceptualization of a domestic 
structure as a ‘home’ to be occupied by a particular individual or family on a permanent 
or semi-permanent basis. 
Preceramic structures in the QBT region of Perú vary through time in form from 
small, Paiján-period circular (Figure 2.1) and “V”-shaped huts (Figure 2.2), to semi-
circular or “L”-shaped windbreaks (Figure 2.3), to semi-rectangular structures (Figure 
2.4), to rectangular, segmented structures (Figure 2.5).  A chronology of these forms  
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Figure 2.1.  Example of a circular stone-lined domestic structure (Structure 8 from site 
Je-971). 
 
 
Figure 2.2.  Example of an Early Preceramic ‘V’-shaped, stone-lined domestic structure 
from Je-439; this form compares well with a Preceramic structure identified by Engel 
(1964:Figure 2) at site 106 AL-49 the Río Grande de Nazca drainage in southern Perú. 
42
  
 
Figure 2.3.  Example of a semi-lunar, stone-lined domestic structure (Structure 1 from Je-
790). 
 
 
Figure 2.4.  Example of a semi-rectangular, stone-lined domestic structure from Je-937. 
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Figure 2.5.  Example of a Middle Preceramic rectangular-segmented, stone-lined 
domestic structure from Je-890. 
 
 
based on excavation data obtained during this project and comparisons with similar 
structural forms from other sites in Ecuador, Perú, and Chile is presented in Chapter 5.  In 
all cases, the base of the structure is formed by a lining of stones, sometimes 
incorporating existing large boulders, while the superstructure likely consisted of cane, 
reed, or other perishable vegetal thatching (Gálvez and Becerra 1995).  Although the 
superstructure may be susceptible to the elements or fire over time, it may be relatively 
easily reconstructed; the stone-lined base, however, is less likely to be disturbed.  As 
such, a single structure may be occupied for long periods with maintenance, or 
reoccupied during periodic revisits to the same site.  The presence of multiple structures 
at some sites may further indicate greater concern for occupation of a particular place, 
particularly if they are closely aligned around or adjacent to a communal space.  This, 
then, may cause one to ponder: do domestic structures merely represent shelter, or is it 
possible they mean something more, both for the occupants and for the purposes of 
interpreting underlying principles of organization?   What might the transition from a 
single to multiple structures on a site mean?  What if they return to a more dispersed 
pattern—occupying sites without structures or with only one to two structures?  Why did 
people come to conceptualize some activities as only suitable for the home and others as 
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suitable for public observation and/or participation?  Ultimately, the answers to these 
questions could lead to an understanding of the organizational principles for permanent 
village formations on the coast during the Late Preceramic Period at locations such as La 
Paloma and the Supe Valley in Perú, Acha in northern Chile, and Valdivia in Ecuador, 
and perhaps as early as the Middle Preceramic at sites such as Las Vegas, La Paloma, and 
Cementerio de Nanchoc.  The following sections examine the interpretative potential of 
domestic structures as shelter and for understanding settlement patterns, site structure, 
socio-economic organization, and the cultural landscape. 
 
Domestic Architecture as Shelter 
The mosaic environmental setting of the north coast of Perú did not determine 
early hunter-gatherer adaptive strategies, but it did provide certain parameters and 
possibilities.  On Perú’s north coast in the Jequetepeque and Zaña valleys, there is 
increasing evidence for Early and Middle Preceramic domestic structures (Dillehay 2000; 
Dillehay et al. 1998, 2003).  This increase in domestic architecture coincides with the 
transition from the Late Pleistocene to the Early Holocene, a period that was 
characterized by cooler and wetter conditions than the modern era.  As such, shelter from 
rain and seasonal cold spells (or generally cooler temperatures) may have been the 
impetus for constructing the initial small stone-lined structures during the Early 
Preceramic around 10,000 years ago.  It should be noted that other earlier or 
contemporaneous huts may have existed which were constructed entirely of perishable 
materials; such examples have not been documented in the QBT project area, though they 
have been identified or interpreted elsewhere (e.g., Chicama Valley [Castañeda and Vega 
1993]; Quebrada de los Burros [Lavallée et al. 1999]). 
The environmental factor that appears to have been most important to guard 
against along the coast was the wind.  Today, even as far inland as the western slopes of 
the Andes (some 20-30 km from the shore), strong winds blow in from the southwest off 
the ocean nearly every afternoon, particularly during the summer months.  Recognizing a 
distinct similarity in size, form, and orientation of modern and archaeological examples 
of semi-lunar, stone-lined structures, Gálvez and Becerra (1995) undertook a study to 
develop a series of hypothetical reconstructions for the ancient huts.  They recorded 
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several structures that were in use or recently abandoned in the Playa de El Brujo in the 
Chicama Valley, and presented an overview of other ethnographically known cases.  The 
structures they observed were all oriented to the northeast, so the interior area could be 
protected from the winds, sand, and mist (1995:130), thus giving these structures their 
more common name—paravientos, or ‘windbreaks’.  Gálvez and Becerra note that there 
is some diversity among various archaeological examples of paraviento orientation 
(opening to the north [Uceda 1986:97; Hecker and Hecker 1990:39], east [Gálvez 
1992a:42, figure 12], northeast or east-southeast [Uceda et al. 1990:25, 33]), but they are 
always “in opposition to the action of the wind” (1995:129 translation by the author).  Of 
the over 100 Preceramic through Late Intermediate Period semi-lunar structures recorded 
in the QBT project area, all but six were oriented with the opening toward the northeast, 
again opposed to the southwesterly winds.  This orientation was also recorded among 
Preceramic and Early and Middle Intermediate Period semi-lunar structures in the Santa 
Valley (P. Wilson 1988:91, 140, 177, Figures 61, 69).  The uniformity of orientation for 
so many semi-lunar structures throughout prehistory and the modern era suggests an 
overwhelming concern for building huts that could provide shelter against the gusty 
winds.  However, this concern for constructing shelter against the elements does not 
preclude the fact that these huts also likely held significance for understanding settlement 
patterns, site structure, socio-economic organization, and studies of the cultural 
landscape.  The same is also true for other non-semi-lunar structural forms documented in 
the QBT project area. 
 
Domestic architecture as an indicator of site structure and  settlement patterns 
…fundamental clues to the character of activities, the labor organization 
employed in their execution, and the anticipated use of a location in terms 
of the overall subsistence-settlement system, are coded into organization 
of the site structure.  We need to learn about the factors which affect how 
people establish, lay out and use a location; equally important is the way a 
group maintains a site (Binford 1983:145-146). 
 
Binford (1983:144) defines site structure as “the spatial distribution of artifacts, 
features, and fauna on archaeological sites.”  Site structure can affect the spatial 
organization of behavior and activities carried out at a certain location, particularly if it is 
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a site that maintains similar function through time and is reoccupied or occupied for an 
extended period.  As such, site structure is a reflection of the dialectic relationship 
between developing and maintaining recognizable site structure.  In other words, site 
structure is determined by certain activities and it may, in turn, determine the limitations 
of activities performed at the site once its function has been established and reified 
among the site occupants.  For example if a site is occupied as a habitation camp, we 
might expect to find evidence of activity areas associated with food production.  As long 
as a site continues to be utilized as a locus of habitation, it is likely that similar activities 
will be carried out, perhaps in the same loci.  Among the most significant components of 
Early and LE/M Preceramic site structure in the QBT project area, is domestic 
architecture.  Domestic architecture and associated activity areas reflect the activities 
performed at a particular location, the spatial organization of those activities (and by 
extension, differential perception and use of domestic and communal spaces), anticipated 
mobility patterns, and perhaps tendencies toward sedentism.  
Differential Perception and Use of Domestic and Communal Spaces 
Architecture creates boundaries out of otherwise un-bounded space while 
the use of space can be seen as a means to organize that unbounded 
space… Architectural partitions usually are conscious manipulations by 
humans to create boundaries where they do not exist in nature.  While 
natural phenomena can also create the same type of boundaries in space in 
different cultures, architecture artificially partitions in a very visible way 
(Kent 1990a:2). 
 
 Though simple, stone-lined huts with a superstructure of perishable materials 
nonetheless demarcate artificial partitioning of space—similar to the way simple brush 
windbreaks of the Kalahari San and Australian Aborigines have been documented as 
creating divisions and ordering spatial activities (Lee 1979; Nicholson and Cane 1991; 
Parkington and Mills 1991; Yellen 1977).  Such huts are considered to be domestic 
architecture primarily because of the activities assumed to have occurred within them, 
which are distinctive from other activities such as hunting, tool production, rituals, or 
other activity that is demonstrated to be communal in nature.  To identify the space 
within a small hut-like structure as domestic is generally accepted as a given, unless there 
are other obviously non-subsistence related items or features to suggest otherwise, such 
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as the case with the medicinal hut at Monte Verde in Chile (Dillehay 1997).  It is more 
difficult, however, to interpret the use and perception of space within and around the 
domestic structures when there is more than one on a site, and there is no other form of 
architecture, such as a pyramid, to represent obviously different sets of behaviors and 
ideas.  If we accept that a single structure on a site was likely constructed as a shelter 
from the elements, then is the same true for multiple structures?  Or is it possible that 
something else is going on?  Does concern for privacy and private space begin to play a 
role?  Do the occupants own their house, or is it readily available for occupation by any 
other individual or family?  With regard to the spaces between the structures, are they 
segmented in such a way that they are associated with only the nearest structure, or are 
they equally accessible to all members of the group?  Do the activities performed there 
benefit the collective, or individuals? 
Ethnoarchaeological studies among mobile populations (such as those included in 
the seminal volume edited by Gamble and Boismier [1991]) demonstrate the importance 
of addressing these questions in order to better understand the way space articulates with 
social and economic organization.  Without very fine-grained data and very extensive 
excavation, however, it is difficult to address these questions with ancient sites.  It is 
possible, however, to pose possible interpretations and linkages between expected 
behavior and archaeological signatures, in part based on sites of comparable age where 
there are more germane data, and from ethnographic and ethnoarchaeological studies of 
modern hunter-gatherer populations.  These questions are relevant to our understanding 
of differential conceptualization, materialization, and use of space (something that 
ultimately leads to the construction and separation of monumental architecture and more 
complex, internally-segmented houses), social organization, and concerns for privacy 
(which likely plays a role in hoarding behaviors), definition of activities that are 
appropriate only in secluded, non-public spaces, and intra-societal competition.  
Arguably, each of these developments is part of the process of increasing socio-economic 
complexity in the Central Andes. 
We know that at various Preceramic sites in the western Andes, domestic 
activities and hearths were not located within the structures, but rather in areas between 
them, and often in open communal areas that were surrounded by domestic structures 
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(Aldenderfer 1993; Malpass and Stothert 1992).  This suggests that the earliest communal 
spaces were conceptually linked to domestic activity, an extension perhaps of the house.  
Although the small, individual structures connote some internal distinctions and 
segregation within the community, likely based on the nuclear family unit (Parkington 
and Mills 1991:355), the concern for private space and privacy had not yet developed to a 
point of not sharing in the production and distribution of resources.  In fact, it appears 
that food preparation was a communal activity at a number of sites (e.g., Asana 
[Aldenderfer 1993]; for others see Malpass and Stothert 1992), suggesting a very open 
process in the distribution, production, and in some cases consumption of subsistence 
resources.  
Of interest is the nature of the sharing (particularly with regard to food resources), 
and what this might indicate about spatial organization of domestic and communal 
activities.  For instance, among modern hunter-gatherer societies, meat is generally 
distributed in its raw form to members of the successful hunter’s social group based on 
socially proscribed notions.  In response to this generalization, Wilson (1988:38) states: 
“that flesh rather than cooked meat is distributed is quite the opposite of the usual 
practice among sedentary peoples, where animals are cooked and eaten commensally by 
the assembled community or congregation.”  The fact that various Preceramic researchers 
have documented what appear to be communal food preparation areas among sites 
generally considered to have been occupied by mobile hunter-gatherers raises an 
important question: 1) Does this perhaps indicate support for interpretations that, at least 
by Middle Preceramic times and perhaps earlier, populations were reducing mobility and, 
in some cases, at least semi-sedentary?  Certainly, it is not appropriate to simplistically 
presume that Wilson’s interpretations drawn from the ethnographic literature may be 
uncritically applied to any given prehistoric society.  If, however, we accept the argument 
that at minimum commensality “helps to define the social unity of the group” (P. Wilson 
1988: 38), then the documentation of communal domestic space among Preceramic sites 
in Western South America supports the idea that such activities and their loci were 
important in group development from a very early date. 
One question to pose here, is whether and when does communal space become 
ceremonial?  The fact that communal space among Early and Middle Preceramic sites has 
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been interpreted as related to domestic activities stems largely from the material remains, 
which generally include evidence of hearths, faunal remains (some of which may show 
signs of having been exposed to fire), grinding slabs or stones, and/or floral materials 
(Aldenderfer 1993).  Barring the presence of clearly non-subsistence items (e.g., cal 
[lime] or hallucinogenic plants) or features (e.g., low earthen mound), it would be 
difficult to suggest anything other than domestic related activities for a communal area 
between houses where such evidence was recovered.  Care should be taken here, 
however, as we often downplay the social, and perhaps ceremonial, significance of 
procuring, preparing, and distributing food simply because it is generally accepted as a 
given that such sharing behavior is consistent with simple hunter-gatherer lifeways.  That 
such sharing behavior is regular, basic, and egalitarian, does not necessarily make it any 
less ritualistic or integral to social cohesion and reproduction than communal ceremonies 
of later, more complex societies.  It is only to say that communal spaces that are 
transformed in more obvious material ways (e.g., mounds [as at Asana and Cementerio 
de Nanchoc], dance arenas, cemeteries) tend to be more easily identified as something 
more than domestic.  At sites such as Asana (during Late Preceramic occupation 
[Aldenderfer 1993]) and Real Alto (Damp 1984), domestic structures were situated 
around communal space that was used for ritual purposes.  This does not necessarily 
indicate that the activities carried out there were somehow divorced from subsistence or 
other more typical domestic behaviors.  It does, however, indicate a significant shift in 
the conceptualization and use of the space compared to previous occupations at the same 
or nearby locations (see more detailed discussion of Asana in Chapter 3). 
Patterned settlements of multiple domestic structures with spatial segregation of 
public activities during the Middle and early Late Preceramic likely indicate more formal 
social integration. Increasing social and economic localization may also be supported by 
evidence for increasing ceremonial burial practices, specialized production of certain 
subsistence and non-subsistence goods, economic intensification, and territoriality.  The 
spatial segregation of public and domestic activities evident in Middle and early Late 
village settlements would have set the stage for Late Preceramic sites with more obvious 
material manifestations of this distinction, including monumental architecture. 
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Domestic Architecture and Anticipated Mobility 
 Anticipated mobility refers to the amount of time that people plan to occupy a 
location (Kent 1992:637).  This intimates plans of whether and when to move from a site 
and relocate to another site.  The concept of anticipated mobility is analogous to 
Binford’s (1977, 1987) concept of planning depth, but Kent uses this term specifically in 
reference to mobility strategies (Kent 1992:637).  As noted by Kent and Vierich 
(1989:124), “…mobility does affect site spatial organization and structure… and it is not 
mobility per se that is most influential, but, specifically, anticipated mobility that 
determines site organization and structure.” 
 The concept of anticipation is here expanded to explicitly include the expected 
use, reuse, reoccupation, and function of a site, all of which ultimately play important 
roles in anticipated and actual mobility.  Although we cannot recover “plans” in the 
archaeological record, we can recover the material manifestations of expected or 
anticipated activity.  The material manifestations might include: (1) provisional 
deposition of “site furniture” (Binford 1977, 1979; Schiffer 1987), which includes 
features or items that are expected to be used for an extended period of time and/or 
reused upon reoccupation of the site (e.g., structures), (2) evidence of site maintenance if 
the occupants intend to remain at or return to a site; and (3) presence of formal storage 
facilities (Binford 1978; Kent 1991; Schiffer 1987).  If the site is occupied for only a 
short time, additional material markers of anticipated mobility might also include: lack of 
formal midden development, small site size, narrow range of artifact diversity, 
discreteness of activity areas, and sparseness of artifacts.  If, however, a site is occupied 
for a longer period of time, material markers of decreased anticipated mobility might 
include: formal midden development, larger site size, wider range of artifact diversity, 
potentially overlapping activity areas, and abundance of artifacts.   
Based on demographic and site structure data compiled by Vierich on two 
contemporary—though economically different—groups in Africa, the Basarwa and 
Bakgalagadi, Kent (1991) identifies significant correlations between the anticipated 
length of occupation of a particular location and the construction of huts, labor 
investment in constructing certain types of huts, and hut diameter.  The longer a group of 
families intended to stay at a site determined, for example, what type of structure they 
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would build, choosing from: “grass huts, requiring the least amount of time for 
construction; grass-and-woven-branches huts, requiring more time; and mudbrick huts 
requiring the most time” (Kent 1991:42).  In some cases, labor investment in the 
construction of features on a site, such as domestic huts, also reflects concern for 
anticipated return to that location and intended reuse of those features.  In this sense, 
more durable features, such as mudbrick houses, could act as site furniture (Binford 1977, 
1979), thus representing more than expected duration of a single occupation episode, but 
perhaps planning depth that includes future returns to that same site (Kent and Vierich 
1989). 
 
Domestic Architecture and Tendencies Toward Sedentism 
The mere presence of domestic architecture indicates some form of investment in 
the occupation of that space, but it is more difficult to simply use the presence of such 
structures as the marker for sedentism.  Knowing that there are ethnographic examples of 
hunter-gatherers who constructed huts—sometimes of substantial form and labor 
investment—but continued to practice residential mobility, requires that we examine 
multiple lines of data to examine the organization of settlement.  For example, changes in 
domestic architecture form have been correlated with the transition from mobile to 
sedentary settlement patterns in several parts of the world (e.g., Mesoamerica [Flannery 
1972, 2002], Central Andes [Dillehay et al. 1989, 1998; Malpass and Stothert 1992], and 
the Near East [Flannery 1972, 2002]).  The most commonly observed changes include 
form (from circular to rectangular), increasing size (smaller to larger), increasing number 
per site, increasing internal segmentation, and increasing labor output for construction. 
Other lines of evidence that might support reduced mobility patterns include: 
increasing use of expedient and grinding stone technology; intensified subsistence 
practices (e.g., cultivation, herding); and exploitation of locally available resources, 
perhaps to the exclusion of directly acquired extra-local resources.  In the Central Andes, 
increasing tendencies toward sedentism (i.e., decreased anticipated and actual mobility) 
appears to precede agriculture and socio-economic hierarchies (Dillehay et al. 2004; 
Kaulicke 1999).  That sedentism developed prior to these other aspects of complexity is 
not unique to the coasts of Ecuador and Perú (Bar-Yosef and Meadow 1995; Henry 
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1989).  However, other aspects of the development of complexity in the central Andes are 
distinct.  First, the pace of these developments was relatively quick as compared to other 
parts of the world (e.g., the Levant, where foraging practices existed for many more 
millennia before the adoption of sedentary settlement patterns) (Bar-Yosef and Meadow 
1995; Henry 1989).  From the initial peopling of South America (ca. 13,000 BP) to the 
first evidence for semi-/sedentism (ca. 8000 BP, perhaps earlier) and monumental 
architecture (ca. 4500 BP), several significant developments occurred, setting the stage 
for later complexity (Dillehay 2000).  Second, the close juxtaposition of larger ecozones 
(tropical forest, highlands, and coast) and multiple microzones (Tosi 1960) provided a 
unique mosaic of available resources that facilitated broad-spectrum diets and localized 
settlement patterns since at least the Early Holocene (Dillehay 2000; Dillehay and 
Netherly 1983). 
If we accept that the presence of multiple domestic structures indicates a trend 
toward sedentism, we might then ask why would Early Holocene QBT peoples have 
adopted such a settlement pattern?  This is a difficult question to answer because we 
often lack a fine-grained understanding of the factors and sequence involved.  It is 
suggested that parallel, symbiotic processes of localization in social, subsistence and 
settlement practices led to decreased mobility within conscripted areas.  Greater duration 
of occupation and/or anticipated reoccupation at selected sites within a circumscribed 
area would have facilitated the construction of sturdier domestic structures.  Increasingly 
localized occupation of a smaller region may have also led to (or perhaps was led by) 
social ties to the landscape that may have been independent of economic practices.  This 
sort of “soft” territoriality may have been materialized through burials in house floors (as 
at Asia [Engel 1963] and La Paloma [Benfer 1999]), more formal, spatially-segregated 
cemeteries (Stothert 1985), or perhaps rock-art, or even not materialized at all.  
Intensified exploitation of certain key resources within a localized area may have 
facilitated greater dependency on those foods; increases in population or decreases in the 
natural availability of those resources could lead to intentional manipulation (e.g., 
cultivation).  Various factors could have pushed hunter-gatherers to sedentism, or they 
may have intentionally adopted it as an adaptive strategy.  Ultimately, to understand the 
processes of sedentism and the organization of these small-scale societies, we must ask 
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“who is localized to what, where, and for how long and what did they develop?” 
(Dillehay 2000b).  Regardless of the mechanisms behind sedentism, it is apparent that it 
is linked with other socio-economic processes that together laid the foundations for early 
Andean civilization. 
 
Domestic Architecture as an Indicator of Socio-economic Organization 
In recognizing the links between subsistence, settlement, technological 
organization, and social organization and the built environment we also recognize the 
studies of domestic architecture offer insight into the socio-economic organization of the 
occupants.  Richard Wilk (1990) takes a generally formalist approach to interpreting the 
socio-economic function of domestic architecture, where a house is viewed as a 
consumer good and the use of space (behavior) is viewed as consumption.  Kent 
(1990a:4) ponders whether it is appropriate to use “formal economic analysis for the 
study of the relationship between architecture and the use of space.”  However, from a 
formalist perspective, there is a rationale that might make the relationship between the 
built environment and past human behavior more understandable (at least in a limited 
fashion).  For example, among late Paiján hunter-gatherers of the QBT area, if their aim 
in fact was to maximize returns (be they economic returns such as plants or hunted 
animals, or social returns of reuniting with other families), localizing settlement and 
subsistence may have been conducive to that effort.  Such concerns with maximizing 
returns then may have been an avenue to the development of the first substantial 
architecture or groups of structures in the area.  However, such a formalist perspective 
does little to elucidate our understanding of the other social, economic, and dialectical 
forces between people and the landscape that likely came into play once tendencies 
toward sedentism and social aggregation were set in motion.  Kent (1990a:5) cites 
Lawrence (1990) as showing that “limiting research to elucidating the relationship 
between the use of space and built environment can be misleading unless we also analyze 
the variable influencing the relationship through time.”  As such, it is essential to take a 
diachronic perspective that is open to extrapolating the influential variables affecting 
changes (and perhaps consistencies) in domestic architectural form, size, and number and 
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the use of space throughout the Preceramic in order to address the socio-economic 
significance of these simple huts. 
 Kent (1990b) presents a model based on cross-cultural studies whereby 
segmentation of a group’s domestic architecture is considered a direct correlate of the 
degree of its sociopolitical complexity.  As sociopolitical complexity increases, so too 
does the: (1) segmentation in parts of the culture, behavior, and cultural material 
(including architectural forms); (2) ratio of gender-specific to non-gender-specific 
activity areas; and (3) ratio of function-restricted to multipurpose areas (Kent 1990b).  
This model presents a potential means for discussing the transition to rectangular 
segmented or agglutinated semi-lunar structural forms documented in the QBT area and 
associated changes in social, political, and perhaps economic complexity.  However, this 
model cannot account for the continued use of simple, non-segmented paraviento forms 
throughout the duration of prehistoric occupation in the Jequetepeque Valley and 
elsewhere on the north coast of Perú.  The highly complex expansionistic Chimú state, 
for example, included settlements of people occupying paraviento settlements in the 
hinterlands (e.g., 75 semi-lunar paraviento structures at the intersection of Quebradas del 
Batán and Higueron).  What had changed, however, compared to their much earlier 
Preceramic paraviento-using predecessors, was the number of structures on a given site, 
the fact that they had drastically different material culture, and the likelihood that the 
occupants of these simple structures participated in civic and ceremonial activities at 
centers with ostentatious public architecture (Moseley 1992).  As a result, Kent’s model 
of increasing architectural segmentation that coincides with increasing sociopolitical 
complexity may be applicable to some aspects of changing domestic architecture (e.g., 
the transition from circular to rectangular segmented structures documented in the Zaña 
Valley and elsewhere [Dillehay et al. 1989, 1998; Flannery 1972, 2002; Malpass and 
Stothert 1992]), but it is not sufficient to account for the persistence of forms such as the 
semi-lunar paravientos. 
Beyond their relevance for understanding the degree of segmentation within a 
society and its relative sociopolitical complexity, early domestic architecture may be 
interpreted as indicating the development of possible autonomous households (Dillehay 
2000b; Dillehay et al. 2003).  As noted above, Bogucki (1999) identifies such early 
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examples as proto-households, which would have been the important units of economic 
and social production among these early hunter-gatherers.  He proposes that such proto-
households are distinguished from more advanced households that are characteristic of 
later societies (Bogucki 1999).  However, we could posit that similar functions were 
served by such units in these earlier hunter-gatherer groups, thus suggesting that there is 
no need to qualify them with the term ‘proto-’.  Ashmore and Wilk (1988:1) identify 
households as:  
fundamental elements of human society, and their main physical 
manifestations are the houses their members occupy.  Households 
embody and underlie the organization of a society at its most basic level; 
they can therefore serve as sensitive indicators of evolutionary change in 
social organization.           
  
If we accept that houses were occupied by households in pre-agricultural societies, we 
might also accept that they are indications of social and economic units of organization.  
However, caution is of necessity as “it is very difficult, if not impossible, to identify 
actual households, and archaeologists must be content with proxy evidence for domestic 
groups” (Bogucki 1999:211).  Despite this cautionary note, Tringham and Krstic 
(1990:603) offer the point that researchers do not have to identify the actual 
anthropological households; “it is sufficient to be able to investigate changes in co-
residence and cooperative activities of domestic groups on an archaeological site.”  
As socio-economic units of production, hunter-gatherer or transitional 
horticultural households could have coordinated efforts in communal acquisition of small 
prey or plant foods, as has been documented among ethnographic foragers of the Great 
Basin (Grayson 1993:38-39; Schmidt 1999; Shaffer and Gardner 1995) and Africa 
(Bahuchet 1990; Fancher 2005; Joiris 1994).  We know that small prey, such as land 
snails, fox, rodents, and lizards, were a significant part of the Early-Middle Preceramic 
diet in the Zaña, Jequetepeque, and Chicama Valleys.  It is not unreasonable to posit that 
these resources could have been acquired through communal collecting or hunting 
strategies.  Such communal events might have involved the coordinated effort of multiple 
settlements or multiple families and/or family groups, as was documented among the 
Washoe in the Great Basin region (Grayson 1993:38).  It is also worth noting that among 
the Great Basin populations, communal hunts often coincided with other aspects of social 
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organization, namely the “fandango.”  During these events, jack rabbits and/or antelope 
were hunted collectively, or pine nuts were harvested in mass quantities, or both sets of 
resources were acquired and consumed during the festival.  The festival lasted about a 
week; this event revolved around social activities such as “dancing, games, courting, 
gossiping, and, no doubt, the sharing of information about local resources” (Grayson 
1993:38-39).  Although during most of the year, Great Basin peoples were organized in 
autonomous households or small groups of autonomous households, these seasonal 
communal hunts and social activities served important roles in their lifeways.  Given the 
relative lack of larger game represented in the faunal remains of early to mid-Holocene 
foragers of the QBT project area and the abundance of lower-return, smaller resources 
(i.e., land snails, lizards, and fish), it is possible that the acquisition of these resources 
was coordinated through communal efforts of multiple households.  
Economic intensification began during the Middle Preceramic in various parts of 
the coast and along the western slopes of the Andes, coinciding with increasing sedentism 
and changes in social organization by the Late Preceramic.  Household organization of 
smaller family-based economic units would give way to village lifeways, with 
communities of households beyond the nuclear or extended family; these changes would 
have been reflected in changes in domestic architecture form, size, configuration, and 
number.  Such villages may have maintained the self-sufficient, simple, egalitarian 
organization indicative of the Las Vegas culture (Stothert 1985), or they may have 
developed other aspects of complexity, such as monumental architecture at El Paraiso 
(Moseley 1975; Lanning 1967; Patterson 1971).  The scale of communal labor projects 
would likely indicate the extent to which households or some unit beyond the household 
became the important unit of production within the local economy beyond the site level.  
By the end of the Late Preceramic, there is evidence of multiple larger sites with 
domestic and monumental architecture, which may offer evidence for regional interaction 
beyond the village (Fung-Pineda 1988).  These sites were the precursors to later 
intervalley systems that expanded beyond the local and regional scale.      
Domestic architecture and the cultural landscape 
As part of the built environment, domestic structures represent cultural 
manipulation of the landscape, using naturally occurring or recombined materials to 
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create architectural forms that do not exist in nature.  As such, they are part of the 
‘cultural landscape’.  In geography, the term ‘cultural landscape’ was first used by Carl 
Sauer (1956); he conceptualized landscape as a natural medium acted upon by cultural 
practices.  Sauer was concerned with moving away from models of environmental 
determinism.  In the process, he utilized a neat distinction between nature and culture, 
failing to recognize the often messy, dialectical relationship between them.  His concern 
with the visible, tangible aspects of the landscape reflected the empirical and quantitative 
approaches that were dominant in geography at that time.  Sauer’s legacy (the Berkley 
School), dominated cultural landscape studies until the 1970’s.  Since that time, 
theoretical shifts in geography have been variably influenced by Structuralism (after 
Marx), Structuration theory (after Giddens), Poststructuralism, Critical Geography, and 
critical responses to Critical Geography. 
 Meinig (1979) and others that followed (e.g., Cosgrove 1984, 1989, 1992; Daniels 
and Cosgrove 1988; Duncan and Duncan 1988; Groth 1984; Jackson 1980) began to 
differentially problematize aspects of cultural landscape studies that went well beyond 
Sauer’s original definitions.  Questions regarding the ability to “see” or “read” the 
landscape, the materiality of cultural landscapes, the meaning of culture, the effects of 
bias introduced by the social scientist, dialectical processes, agency of individuals, 
differential perceptions/meanings of landscape, and the extent to which landscape is 
simultaneously an agent and reflection of social, political, and economic processes 
heavily influenced these subsequent theoretical developments.  These same questions 
have influenced archaeological (and anthropological in general) thought regarding 
landscape studies, but not to the same extent.  This is due in large part to the subject 
matter of archaeological studies.  Anthropologists and cultural geographers experience 
difficulties dealing with these questions in relation to present-day or recent historical 
studies, to say nothing of difficulties faced by archaeologists’ abilities to address them in 
the distant past. 
 Although there is no consensus in geography (or any other discipline) regarding 
the definition of cultural landscapes, current perspectives recognize the dynamic and 
often contested nature of human and landscape interactions in terms of social processes.  
The built and natural environment is simultaneously imbued with symbolism that 
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conveys multiple meanings to its varied audiences, a medium by which culture is reified 
or changed, and constantly in a state of “becoming” (Schein 1993).  The fact that cultural 
landscapes may have multiple meanings does not mean that they are infinite and 
unknowable (Duncan and Duncan 1988).  There is a material reality, though it is not the 
only reality, and our ability to know or understand that reality may be differentially 
compromised by our position as social scientist.              
 Archaeological approaches to landscape have been heavily geared toward viewing 
the natural environment as limiting, if not determining, the potentiality of cultural 
practices and change.  Landscape studies have often involved examining past cultures in 
terms of how they located themselves on the landscape, as evidenced by individual sites 
and reconstructed settlement patterns, and how they did or did not manipulate the 
landscape in a visible fashion (i.e., deforestation, irrigation canals, mounds, domestic and 
monumental architecture, cemeteries, etc.).  Archaeologists usually engage 
reconstructions of paleoenvironment, diet, economy, social organization, and political 
systems to inform interpretations of the nature of intrasite spatial organization and 
regional settlement systems.  Such approaches are dominantly rooted in materialist 
approaches drawn initially from the emphasis on empiricism and “covering laws” of the 
New Archaeology (Binford 1965; Trigger 1989).  Binford introduced Middle Range 
Theory to the subdiscipline of archaeology, attempting to develop links between “high” 
theory of human behavior and systems of organization on one hand and the material 
evidence of the archaeological record on the other.  He was concerned with explanation 
of past human behaviors, rather than simply descriptions.   
 Since the advent of the New Archaeology in the 1960’s, archaeology has 
witnessed similar critiques of empiricism as those waged in geography, though they have 
not led to the same kind of large-scale paradigmatic shifts.  Where geographers continue 
to debate and problematize key issues related to cultural landscapes, archaeologists must 
go a step (or three) further to determine how to realistically actualize valid critiques 
posed by non-processualists regarding interpretations of past cultures.  Such attempts are 
being made in terms of understanding past cultural landscapes, as evidenced particularly 
by two volumes (Ashmore and Knapp [eds.] 1999; Ucko and Layton [eds.] 1999), and 
studies of the “domestication” of landscape (Cobb and Nassaney 1998; Hodder 1990; P. 
59
  
Wilson 1988).  The dialectical relationship between cultural practices and the built 
environment has been a subject of study at least since the 1980’s, wherein different 
researchers have recognized that the cultural landscape both reflects and guides human 
behavior (Kent 1987; Sanders 1990).  Johnston (1998) tackled the difficult issue of how 
we may recover different perceptions of landscape archaeologically, though he mainly 
offered a philosophical perspective that may only be of cautionary utility. 
There are several significant results of archaeological debates regarding cultural 
landscapes, among other aspects of past lifeways.  First, is increasing awareness of the 
role of the social scientist in the process of interpreting and potentially changing 
perceptions of the subjects we study (Knapp and Ashmore 1999).  We cannot divorce 
ourselves from the present arena in which we exist; whether implicitly recognized or not, 
our studies and interpretations of past peoples are impacted by and have impact on 
present-day social, political, and economic issues (e.g., Bender 1989).  But recognizing 
our limitations as researchers does not negate the fact that human perception, use and 
occupation of the landscape is often, though not always, manifested in a material fashion.  
Second, is the recognition that human interaction with the landscape does not always 
result in material markers.  For example, hunter-gatherers of Australia have “mental 
maps” of important places that are conveyed in dreams, but they are not identified with a 
sign or architecture (Fullagar and Head 1999).  These loci are no less significant to 
aborigines and their culture than large-scale monumentality is to others.  Third, is the 
increased awareness and application of concepts of “place” and the “domestication” of 
space in our interpretations of past societies’ interactions with their environment 
(Fullagar and Head 1999; Hodder 1990; Smith 1999; P. Wilson 1988).  The saliency of 
this point and its currency in the discipline is in part demonstrated by the recent 
symposium at the Annual Meeting of the Society for American Archaeology (Salt Lake 
City, 2005) titled: Theorizing Place in Archaeology: Prospects and Potentialities 
(organized by John Matsunaga).  Lastly, archaeologists have become increasingly 
concerned with theorizing and identifying the spatial means by which societies often 
establish, reify, solidify, or negotiate their sense of identity and social cohesion.  Though 
not particularly new among researchers of sedentary agricultural societies, it has only 
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been within the last 15 years or so that this point has been brought to bear moreso among 
mobile societies (e.g., Parkington and Mills 1991). 
Geographical and archaeological perspectives may be used in concert to examine 
different aspects of landscape and its role in the process of increasing complexity among 
LE/M Preceramic peoples.  In a general sense, landscape may be viewed in the following 
ways: (1) as a medium for cultural development and reification; (2) as a reflection of 
human interaction with the natural setting in terms of changing economic practices; (3) as 
a text that was “read” by these prehistoric peoples (for example, Conklin’s notion of 
mountains as mental templates for Ceramic Period monumental architecture), though we 
may never recover those readings materially; (4) as the subject of human labor and 
manipulation (Cobb and Nassaney 1998; Hodder 1990); (5) as a reflection of differential 
power relations, and a means of maintaining or challenging those relations (Meinig 
1979); and (6) as a medium for defining and maintaining social and physical boundaries 
(Casimir 1992; Taylor 1988; P. Wilson 1988).  These different perspectives of landscape 
are, to greater and lesser degrees, capable of informing interpretations of past cultural 
landscapes, limited mainly by the recovery of material correlates.  The challenge lies in 
trying to identify those aspects of the built and natural environment that afford 
interpretative potential regarding socio-economic organization for prehistoric peoples and 
their construction of the cultural landscape.  Domestic architecture is one aspect of the 
built environment that may afford insight into some of the potential means of viewing 
and interpreting past cultural landscapes mentioned above (particularly points 2, 4, and 
6).  In particular, houses may be seen as important material correlates of the process by 
which space becomes place (sensu Binford 1982; Parkington 1980; Parkington and Mills 
1991), especially when considered in concert with other lines of evidence as people begin 
to localize their settlement and subsistence strategies within circumscribed areas. 
 
Summary 
 This chapter presented some of the basic concepts that are considered central to 
our understanding of emerging complexity in the Central Andes and our understanding of 
LE/M Preceramic populations of the QBT project area.  First, a broadened 
conceptualization of complexity was presented as a means of getting away from 
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unilineal, unidirectional, inevitable models of the development of pre-industrial 
civilizations.  Second, three models (Bogucki 1999; Hodder 1990; P. Wilson 1988) on the 
importance of the ‘domestic’ in transformations among late forager societies were 
discussed, with particular emphasis on the importance each placed on the role of houses 
and households, and the domestication of the landscape.  This led to a discussion of the 
significance of hunter-gatherer domestic architecture as shelter, as an indicator of site 
structure and settlement patterns, as an indicator of socio-economic organization, and as a 
means of understanding the cultural landscape.  The relevance of these discussions of 
emerging complexity, domestication of space and the landscape, and domestic 
architecture among hunter-gatherers is built upon in the following chapter with more 
specific reference to the Central Andes. 
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Chapter 3: 
Emerging Complexity in the Central Andes 
 
 Chapter 2 presented an overview of current and earlier research on emerging 
complexity and domestic architecture among hunter-gatherer societies, drawing largely 
from studies and data derived from Europe, the Near East, Africa, and North America, 
among other regions.  Apparent changes in technological organization, intensified 
economic practices, and changes in domestic architectural form seem to suggest that the 
transitional late Early/Middle and Middle (LE/M) Preceramic foragers of the QBT 
project area were more complex than their colonist predecessors, but not as complex as 
their Late Preceramic and Initial Period descendants.  These later societies were 
characterized by: densely populated villages of people, who in turn provided the 
necessary labor force to construct monumental architecture; established trade centers; 
socio-economic hierarchies; and intensified food production (e.g., agriculture, herding), 
among other developments.  The idea that Late Pleistocene/Early Holocene societies 
affected trends toward early Andean civilization is not a new one.  It has been the subject 
of scholarly enquiry since the early 1960’s.  Several of these earlier approaches are 
discussed in this section, followed by a brief overview of more recent studies of emerging 
complexity, with particular emphasis on case studies from southern Ecuador (Lanning 
1967; Stothert 1974, 1985, 1992; Stothert et al. 2003), the Zaña Valley of northern Perú 
(Dillehay 1992, 2004; Dillehay et al. 1989, 1998, 2003; Rossen 1991), and the Asana site 
in the South-Central Highlands (Aldenderfer 1993, 1998; Kuznar 1990).  These and other 
studies provide the basis for a series of archaeological correlates of localization, the 
domestication of space, and possible changing socio-economic organization among LE/M 
Preceramic populations of the QBT area. 
 
Early Models on the Rise of Central Andean Complexity 
 Lanning (1963, 1967), Patterson (1971), and Moseley (1975, 1992) have 
presented models for the development of Andean complexity that focus on the 
significance of socio-economic changes among Preceramic populations on the central 
coast of Perú around the Bay of Ancón and the Chillón and Chilca River Valleys.  Each 
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of these early models involves Early and Middle Preceramic occupation of lomas 
formations, located some 3-5 km from the present coastline.  Later Preceramic 
populations abandoned the lomas, and shifted settlement to the coast, increasing the 
intensity of maritime resource exploitation.  This shift to a maritime resource base is 
thought to have resulted in the development of sedentism, and later monumental 
architecture at several central sites along the coast.  Though these general trends are part 
of each model, there are significant differences in the relevant mechanisms of change 
(Rossen 1991).   
Each model (Moseley 1975; Lanning 1963, 1967; Patterson 1971) identifies a 
shift in settlements from the lomas to the coast as significant for later developments, 
though they cite different causes.  Lanning (1963, 1967) suggests that environmental 
changes led to the disappearance of lomas plant species that had become important to 
hunter-gatherer seasonal subsistence practices.  Patterson (1971) argues that increasing 
population pressures led to the overexploitation of lomas during the Encanto phase (ca. 
3600-2500 B.C.), thus forcing a shift in settlement/subsistence patterns.  Moseley (1975) 
suggests that Preceramic populations were drawn to the coast, rather than being pushed 
there by environmental or demographic factors.  By about 5500 BP, isostatic sea level 
rebound had led to the creation of new, rich estuary environments.  He suggests that 
during the Encanto phase, hunter-gatherer populations began to increasingly incorporate 
marine resources from this newly stabilized ecozone, ultimately abandoning terrestrial 
hunting and gathering by the Late Cotton Preceramic phase (ca. 2500-1800 BC).  
Regardless of the forces behind the settlement shift to the sedentary occupation of the 
coast, each model recognizes the significance of this change for subsequent 
developments.            
 Lanning (1963, 1967) suggests that labor organization is important for 
understanding the development of complexity during the Late Preceramic.  Multiple large 
nucleated centers began to appear along the coast during the latter part of the Late Cotton 
Preceramic (ca. 1800 BC), including El Paraiso, located near the mouth of the Chillón 
River.  Lanning proposes that the architecture of El Paraiso provides evidence of 
organized labor and, likely, planned supervised construction.  This supervision may have 
involved a small elite group directing many laborers.  Such corporate labor organization 
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and the monumental architecture they constructed are evidence of significant complexity 
that predates the advent of pottery and sustained agriculture in the region (Lanning 1967).  
Unfortunately, there is little material evidence presented to support the presence of an 
elite group of labor supervisors.  Nor does Lanning provide an adequate discussion of 
evidence for how this transformation might have occurred.  Lanning’s focus on changes 
in labor organization is of interest because it represents the process of “domesticating” 
labor—which is thought to follow or coincide with the domestication of space, as posited 
by Bogucki (1999), Hodder (1990), P. Wilson (1988), and Cobb and Nassaney (1998).  
Furthermore, as Lanning notes in the case of El Paraiso, permanent settlements, corporate 
labor, and monumental architecture predate pottery and agriculture—again pointing to 
the importance of changes in human-space dynamics in establishing the foundations of 
complexity. 
 Patterson (1971) later presented a 4-factor model regarding the transition from a 
hunter-gatherer economic system to agriculture on the central coast.  The factors include: 
population changes, changes in the intensity of land use, movement of people and/or 
goods from one place to another, and the location and permanency of settlement.  He 
identifies changes from the Early through Late Preceramic periods, based on changes in 
these variables.  By the end of the Middle Preceramic Encanto phase (ca. 2500 BC), 
coastal hunter-gatherers had shifted their settlements to incorporate marine resources, 
ultimately occupying the lower Chillón Valley on a year-round basis.  The sedentary 
coastal site of Chilca contains evidence of primarily marine resource exploitation, and a 
village of numerous small, circular huts that had whalebone frames and grass coverings 
(Donnan 1964).  With sedentism, floodplain farming began to increase; the combination 
of agriculture and maritime resources gradually led to the exclusion of wild resources in 
the diet.  The increased intensity of cultivation and marine resource use was both the 
cause and consequence of population increases and changing settlement patterns of the 
Late Cotton Preceramic (ca. 2500-1800 BC).  This change in subsistence and settlement 
allowed for the development of an exchange system between the two economic 
subsystems—maritime and agriculture.  This exchange system is seen as the origins of 
complex coastal society (Patterson 1971).  Rather than focusing on the organization of 
labor related to the architecture of El Paraiso, Patterson was concerned with the position 
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of this site as an exchange center.  He suggests that this site represents socio-ceremonial 
control over the redistribution of goods.  This economic regulation, coupled with 
increasing agricultural intensification, led to a dramatic population increase and new 
cultural system.  Although population pressures are an important factor in Patterson’s 
model, it is unclear exactly how he develops his estimates of population size, birth and 
death rates, and nutrition levels.  Similar to Lanning’s model, Patterson’s model is based 
on the premise that sedentism and the domestication of space predate other 
developments: intensive agriculture, population increase, and the exchange system that 
was thought to largely be responsible for the significant socio-economic transformations 
in the Chillón Valley. 
Chauchat (1988) presents a critique of the material evidence for the Central Coast 
Preceramic sequence that formed the basis for Lanning’s (1963, 1967) and Patterson’s 
(1971) models of emerging complexity.  First, Chauchat notes the lack of comprehensive 
descriptions of the lithic and stratigraphic evidence used to develop the sequence.  
Second, there are questions regarding the stratigraphic integrity of deposits of sites such 
as the Chivaterros quarry site (Fung et al. 1972; Lynch 1974).  Third, a number of the 
specimens illustrated in Patterson (1966) and Lanning (1967, 1970), identified as tools 
from the Red Zone and Oquendo assemblages, may have resulted from natural fracturing, 
or a combination of natural and minimal cultural activity.  Chauchat takes issue with 
additional artifact classifications, which formed the basis for much of the Chivaterros-
Oquendo-Ancon sequence.  Fourth, one of the radiocarbon dates associated with an 
earlier phase of the sequence (Chivaterros 1) may have been contaminated.  Fifth, 
Chauchat questions Lanning’s (1963) interpretations of past occupation of now-extinct 
lomas formations, the evidence for which is based only on the presence of dead landsnail 
colonies.  Lastly, he is critical of the seriation of lithic complexes identified by Lanning 
and Patterson.  This seriation was developed based on morphological characteristics of a 
few stone tool types without consideration for the composition of the total assemblage, 
and without reporting the sample size of artifacts included in the study (Chauchat 
1988:46).  Chauchat further questions artifact type identifications as reported by Lanning 
(1963).  As this cultural sequence formed the basis for both researchers’ discussions of 
changing subsistence and settlement patterns (including possible seasonal transhumance 
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between the coast and highlands), Chauchat’s valid criticisms minimally represent 
reasons to approach these models with caution. 
   Moseley (1975) places greater emphasis on the role of maritime resources in the 
development of complexity—thus the title of the book in which his model is expounded: 
The Maritime Foundations of Andean Complexity and the abbreviation by which it is 
commonly known: the MFAC hypothesis.  Rather than gradual inclusion of marine 
resources (Lanning 1967; Patterson 1971), Moseley suggests that rapid adoption of these 
food sources occurred during the Late Cotton Preceramic, with only minimal inclusion of 
cultivated plants (1975).  Although he downplays the role of agriculture during Late 
Cotton Preceramic, Moseley does recognize growing interdependence of the two 
economies during the final Preceramic phase.  As with the models presented by Lanning 
and Patterson, Moseley (1975) sought to identify the role of the El Paraiso site in 
understanding early complex developments.  He suggested that the technological 
simplicity of maritime subsistence permitted a lot of free time, which facilitated the 
development of social evolution (i.e., religion) and refinement of crafts and skills, 
ultimately resulting in social stratification.  As suggested by Lanning (1967), large-scale 
architecture present at El Paraiso was likely constructed under the direction of some 
corporate authority, though the evidence for such authoritative figures is generally 
conjectural.  As population increased, the limits of maritime subsistence were reached, 
resulting in the need to intensify agricultural practices, which was achieved through the 
development of irrigation.  Although agriculture became significant in this process, 
maritime economy played an early central role in setting the stage for later socio-cultural 
complexity.  Moseley’s model, however, does not consider evidence for a more gradual 
shift to a maritime economy, for which there was evidence from the Central Coast site of 
La Paloma (Benfer 1981; Quilter 1981).  Furthermore, Moseley’s lack of consideration 
for the role of early cultigens, due largely to the fact that no flotation analysis was 
conducted to recover plant remains, likely facilitated his biased attention on maritime 
resources (Kaulicke 1999:429). 
 Since the time of this early publication, Moseley (1992, 2005) has revisited his 
MFAC model and adjusted it somewhat based on new data, particularly those relating to 
Preceramic sites with monumental architecture of the Supe Valley—most notably the 
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Caral site (Shady 1997, 1999, 2000, 2003; Shady and Leyva 2003).  Here he recognizes 
the importance of agriculture among Late Preceramic populations of the coast, but 
emphasizes that early plant husbandry was geared primarily toward the production of 
industrial species, such as cotton and gourd, from which fishing technologies (e.g., nets 
and floats) were produced.  According to this view, crop production for sustenance was 
of secondary importance—thus maintaining the primacy of maritime economy as the 
basis for civilization.  Moseley further notes that the most common cultigens among 
coastal Preceramic sites include species, such as fruit trees, cotton shrubs, squash, and 
beans, that did not require constant care, thus permitting fisherfolk to devote most of their 
time to maritime endeavors while still pursuing some agricultural practices.  
Alternatively, sedentary fisherfolk of the coast and agricultural populations living inland 
may represent separate, symbiotic economic systems that were linked through relations of 
exchange (Moseley 2005).  Here too, however, Moseley argues that the agriculturalists 
would have likely been dependent on the food resources that were provided by the 
maritime resources for which they exchanged their cotton and gourds.  He presents this 
interpretation despite recognition of the evidence for various botanical species within the 
deposits at Caral, including: guayaba, cotton, pacae, zapallo, beans, maize, camote, and 
achira (Shady 2000).  He presents a testable hypothesis to ascertain if, in fact, the 
maritime resources represented in the Caral deposits were more important than terrestrial 
resources—though he obviously seems to presently favor the former.  Although Moseley 
(1992, 2005) continues to raise salient points in these more recent publications, his 
assessment is still based largely on research projects for which flotation analysis was not 
conducted.  What we lack is a better understanding of the possible micro- and 
macrobotanical evidence, which may provide evidence for other exploited/cultivated 
species and different quantifiable measures of the relative proportionality of subsistence 
remains.  Furthermore, there are differences of opinion regarding the costs and benefits of 
maritime resource acquisition, preparation, nutritional value, preservation, and 
transportation thus affecting models (such as MFAC) that identify maritime foundations 
as the basis for socio-economic complexity (Rossen 1991; Trawick 1981).   
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 Despite the various shortcomings of each of these models, Moseley (1975), 
Lanning (1963, 1967), and Patterson (1971) successfully demonstrated the presence of 
aspects of complexity among Preceramic hunter-gatherers, fishers, and early 
agriculturalists on the coast of Perú.  Their respective contributions led researchers to 
recognize the early roots of “civilization” that significantly predated Chavín, which had 
long been considered the first complex society of the Central Andes (Tello 1930, 1943).  
In addition, they all shared in common recognition of the fact that sedentism and changes 
in the way people occupied the landscape preceded the other significant developments 
that are often identified as markers of Andean civilization.  Subsequent researchers (e.g., 
Aldenderfer 1993; Benfer 1984, 1999; Bonavia 1982; Dillehay and Netherly 1983; 
Dillehay et al. 1989, 1998, 2003; Kaulicke 1994; 1997; Lavallée et al. 1985; Muñoz et al. 
1993; Nuñez 1983; Richardson 1992; Rick 1980; Rossen 1991; Sandweiss et al. 1989, 
1998; Stothert 1985, 1992; among others) expanded on these and other early studies (e.g., 
Engel 1957; Richardson 1973)—ultimately revealing a degree of variability and antiquity 
in the processes of complexity that had not previously been presented. 
Several overviews have assessed that variability, and provided possible 
interpretive links, among these and other Preceramic studies of the Andes (e.g., Dillehay 
et al. 2004; Kaulicke and Dillehay 1999; Kaulicke 1999; Lavallée 2000; Lumbreras 1974 
[1969]; Moseley 1992; Richardson 1992; Stothert and Quilter 1991).  One key criticism 
made by some of these overviews is that researchers of Andean Preceramic societies have 
tended either to focus on the earliest populations of the Late Pleistocene or the complex, 
more materially recognized huaca builders of the Late Preceramic, with little attention 
paid to what happens in between (Dillehay et al. 2004; Kaulicke 1999; Lavallée 2000; for 
notable exceptions see Aldenderfer 1993; Benfer 1984, 1999; Dillehay and Netherly 
1983; Dillehay et al. 1989; Kaulicke 1994; Malpass and Stothert 1992; Rossen 1991; 
Stothert 1985).  Other significant observations drawn from these assessments deal with 
our understanding of chronology, general lack of comparability between different sites 
and/or regions, changes in technology, increasingly complex mortuary patterns, the 
eventual development of public architecture, social aggregation, and the domestication of 
plants and animals, among other aspects of the transformations that occurred during the 
Preceramic Period. 
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In a summary of available data on plant domesticates in Preceramic contexts, 
Dillehay and others (2004:24-26) identify several species for which there is evidence of 
cultivation as early as 8000-6000 B.C., including: chili pepper, squash, lúcuma, olluco, 
lima bean, common bean, pacay, oca, and lucomo.  Most of these data derive from 
coastal sites, due largely to the generally good preservation conditions, but some 
evidence is also from sites of the highlands and the tropical lowlands.  Additional species 
were added to the repertoire of cultivable varieties throughout the succeeding phases of 
the Preceramic (see Dillehay et al. 2004:Table 2.1 for an extensive list).  By Middle and 
Late Preceramic times, all of the plant species that became staples among later Andean 
societies and the basis for extensive, complex agricultural systems as well as symbolic 
references in their iconography, had been domesticated (e.g., maize, quinoa, cotton, chili 
peppers, beans, potatoes, among others).  Among the most important sites providing data 
on these early cultigens are those of the Zaña Valley (discussed further below) and the 
site of Los Gavilanes and others in the Huarmey Valley (Bonavia 1982).  Los Gavilanes 
not only afforded us with data on plants exploited, including maize, cotton, squash, and 
other domesticates, but there is also evidence of some of the earliest known formal 
storage facilities (i.e., pit silos) by the later phases of occupation (ca. 2100 B.C.).  Other 
technological advances related to early plant cultivation have been observed in the Zaña 
and Jequetepeque Valleys, namely rudimentary canal features intended to shift water to 
garden plots (Dillehay et al. 2005).  Plant processing technology, such as grinding stones, 
has been observed among Preceramic sites in these valleys and elsewhere along the coast 
and in the highlands. 
Our understanding of animal domestication is less clear, however, as it is difficult 
to assess the morphological differences between wild and domesticated forms (unlike 
plants) (Kaulicke 1999).  Archaeological assessments of the available data suggest that 
alpacas were domesticated by about 6000-7000 BP in the Central Andes of Perú, while 
the dates for llama domestication remain unknown (Wheeler 1999:297-298).  Some of 
the more significant data regarding camelid exploitation and eventual domestication 
derive from highland sites such as Telarmarchay (Wheeler 1984, 1985), Kotosh (Wing 
1972), and Huacaloma (Shimada 1985), among others.  Camelid domestication likely 
began with the hunting of these wild animals during the Early to Middle Preceramic (ca. 
70
9000-7200 BP); hunters probably became very familiar with their patterns of movement, 
procreation, and herding, and eventually injected themselves into their natural processes.  
They likely manipulated camelid herds initially through selectively hunting animals of 
certain age, gender, and health, culling the herds, and ultimately getting them into corrals 
(Bonavia 1996; Dillehay et al. 2004).  Though significantly smaller than camelids, guinea 
pigs also provided a staple source of protein in the Central Andean Preceramic diet, 
although the process of its domestication is even less well understood (Dillehay et al. 
2004:26-27). 
These brief overviews of plant and animal domestication in the Andes are of 
significance to the present study because they represent examples of methods used by 
humans to increase their control over their natural world throughout the Preceramic 
Period.  This was part of the process of domesticating the landscape, which is a central 
theme in this dissertation.  Although we did not obtain direct evidence of agriculture or 
pastoralism among LE/M sites in the QBT area, we did identify other evidence of the 
process of domesticating the landscape through localized settlement and subsistence 
patterns, and the construction of rudimentary canals and simple houses.  Similar 
developments occurred in three other areas, Southern Ecuador (Stothert 1985, 1992), the 
Zaña Valley of northern Perú (Dillehay and Netherly 1983, Dillehay et al. 1989, 1998, 
2003; Rossen 1991), and the Asana site of the south-central highlands in Perú 
(Aldenderfer 1993, 1998), which provide more appropriate comparatives for the present 
study.  Overviews of these studies are presented in the following section.  
 
Evidence from Southern Ecuador: Las Vegas and Valdivia Cultures 
 The southern coast of Ecuador also witnessed early developments of complexity 
among Preceramic hunter-gatherers (Lanning 1967; Stothert 1974, 1985; Stothert et al. 
2003).  The Early Holocene environment of the Santa Elena Peninsula and Guayaquil 
Basin region provided the setting for pre-Las Vegas (11,000-10,000 BP), Early Las 
Vegas (10,000-8000 BP), and Late Las Vegas (8000-6600 BP) cultures, which likely set 
the stage for the subsequent early ceramic-period Valdivia culture (ca. 6000-5000 BP) 
(Stothert 1985).  The Early and Late Las Vegas periods correspond temporally with the 
Early and Middle Preceramic periods of coastal Perú.  The biologically complex 
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environment of Santa Elena Peninsula during the Early Holocene was a sub-humid, 
mangrove-fringed, littoral region with diverse plant and animal communities.  There was 
little seasonal variability in the availability of resources.   
The Las Vegas culture was originally defined by Lanning (1967), but it has 
subsequently been investigated more thoroughly by Stothert (1974, 1985; Stothert et al. 
2003).  Stothert (1985) employs a punctuated evolutionary model to describe the 
developments leading up to Valdivia agricultural village lifeways.  She develops the 
model using various lines of evidence, including artifact assemblages, burials, settlement 
data, faunal remains, and pollen and phytolith analyses.   
Early Las Vegas adaptations were characterized by generalized foraging 
strategies, including fish, deer, small animals, and several species of wild plants.  In 
addition, there is evidence for the presence of domesticated gourd by about 9000 BP 
(Piperno 1988).  Semi-sedentary (possibly sedentary) settlement patterns were practiced.  
During the Late Las Vegas period, fish exploitation intensified, and primitive maize 
entered the dietary regime by 7000 BP.  Tendencies toward sedentism may be evidenced 
by the presence of circular domestic structures, including one wall-trench shelter.  It is 
also during this time that burial ceremonialism is more prevalent, although there are few 
associated mortuary offerings.  Stothert suggests that these burial patterns indicate the 
development of territoriality and ceremonialism before the advent of social stratification.  
The technology associated with both periods involved various chipped-stone tools 
(lunates, blades, unifacial tools) and groundstone implements (mortars, pestles, and 
basins).  Some of the functions performed with these tools included fish scaling, 
butchering of animals, and the processing of plants and wood (Stothert 1985).  In 
summary, Stothert characterizes the Las Vegas culture as a series of sedentary, self-
sufficient, simply-organized, egalitarian communities who relied on a broad-spectrum 
economy.   
Valdivia culture began around 6000 years ago, continuing until 3500 BP, and has 
been the subject of scholarly debate since the 1960’s (Damp 1979, 1984; Lathrap 1970; 
Marcos 1978; Meggers et al. 1965; Stothert 1985; Zevallos 1971).  This debate largely 
deals with attempts to explain the apparent complexity of Valdivia culture and whether it 
was the result of in situ developments (Lathrap 1970; Lathrap et al. 1977; Zevallos 1971) 
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or external forces (Meggers et al. 1965).  Although there is a temporal gap between the 
last radiocarbon dates for Late Las Vegas and the advent of Valdivia, Stothert (1985) 
hypothesizes continuity in socio-economic practices.  During Valdivia times, there was 
an expansion and intensification of fish exploitation and related technology.  Intensive 
agriculture was also practiced, and early pottery first appears (Damp 1979, 1984).  
Increasing population density led to the development of small communities that 
“consisted of groups of small, oval or circular domestic dwellings arranged in the form of 
a ring around an open plaza area” (Malpass and Stothert 1992:141).  Valdivia is also 
characterized by communal ceremonialism and evidence for long-distance exchange.  
Despite the recognition of these different traits of Valdivia lifeways, Stothert (1985) 
notes that the conditions and mechanisms of change remain to be studied. 
Possible connections between the Las Vegas and Valdivia cultures of Ecuador 
and Preceramic populations of coastal Perú have been suggested, but not demonstrated.  
Lanning (1963) reported a few ceramic sherds recovered from surface sites of the 
“Negritos” complex in the Piura Valley (north coast of Perú) that resembled Valdivia 
ceramic styles.  Lumbreras (1974) suggests that Valdivia was the center for southward 
diffusion of certain traits, such as pottery, which were thought to have entered South 
America from the north via Panama.  Richardson (1978) identified the Amotape complex 
in extreme northern Perú, which appears to have evidence of similar adaptive strategies to 
that of the Las Vegas culture in an environment similar to that of the Santa Elena 
Peninsula during the Early Holocene.  The Amotape complex (ca. 11,000-8000 BP) may 
predate Las Vegas, but it has not been studied as extensively.  Unifacial industries similar 
to those of Las Vegas and Amotape have been identified further south in the Zaña, 
Jequetepeque, and Casma Valleys of Perú, and likely indicate similar technological 
functions (i.e., processing plants and wood) (Dillehay et al. 2003; Malpass 1983; Rossen 
1991; see also Chapter 8 this volume), but no evidence exists for direct contact between 
groups from these different regions.  The extent to which cultural adaptations of the Las 
Vegas period in southern Ecuador affected later Andean socio-cultural developments is 
not yet understood, though it provides additional evidence supporting early hunter-
gatherer complexity in western South America.  Of particular interest is the increasing 
evidence for sedentism before the advent of other aspects of complexity, the presence of 
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circular domestic structures since at least 8900 years ago, and the construction of multiple 
structures in a community pattern at Valdivia sites. 
 
Evidence from the Zaña Valley: Nanchoc Culture 
Dillehay, Netherly, and Rossen (1989, 1999) present a model of Preceramic 
culture in the Zaña Valley in northern Perú.  Based on data from intensive Middle 
Preceramic (ca. 6000-4200 bc) occupation of the tropical forest and thorn forest ecotone 
on the western Andean slopes, they develop a framework for changing settlement 
patterns (1989:751-752).  They further address intersite functional variation and changes 
in intrasite spatial patterns, which seem to indicate separation of public and private 
spheres of activity (Dillehay et al. 1989:755).  Since the Zaña Valley is the drainage 
located just to the north of the QBT project area (Figure 1.1) and the geomorphological 
settings are similar, it is proposed here that this model is appropriate to provide possible 
correlates of Preceramic occupation in the lower Jequetepeque Valley. 
The objectives of the Zaña Valley research project were to “ascertain the extent 
and type of early human occupation in the study area and to test the development of 
interzonal exchange and the development of urban society through time (Dillehay et al. 
1989:734).  A tripartite methodology was used, including extensive and intensive survey, 
subsurface testing of select sites, and excavation of the Cementerio de Nanchoc site and 
nearby residential sites (ibid).  Cementerio de Nanchoc is a nonresidential site with two 
low earthen mounds.  The production of lime (cal)—ostensibly for use as an activating 
agent with coca—likely took place at this site.  However, the researchers did not develop 
a “concrete idea as to who controlled this activity, whether it was public or private, 
whether it was a full-time or part-time task, or whether it was ceremonial, secular, or 
both” (Dillehay et al. 1989:746).  Given the paucity of domestic-related debris and 
features, and the presence of platform-mound architecture, the site seems to represent 
distinct separation between loci of private and public activity.  Despite a firm 
understanding of the organizational specifics of the activities at the Cementerio de 
Nanchoc site, Dillehay and others posit that it played a significant role in the social 
development of Middle Preceramic peoples who used the site. 
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While Dillehay, Netherly, and Rossen (1999:111-112) recognize “that favorable 
environments... played a significant part in the rise of civilization,” they stress that “the 
final importance must be given to the nature of social relations between and within 
communities in such environments and to the ritually sponsored activities among them.”  
As an example, they cite intensified use of the two low mounds at the Cementerio de 
Nanchoc site during the Middle Preceramic Tierra Blanca phase (ca. 7000-4500 BP), 
apparently for the processing of cal.  The authors do not contend that these mounds 
represent elaborate public architecture; rather they are interpreted as “small-scale 
structures… which may have been used to organize interhousehold or community 
activities” (ibid:119).  Furthermore, the chronological data and comparisons of the 
deposits from one mound and several domestic structures seem to suggest that the 
permanent use of this public place preceded permanent occupation of domestic 
settlements.  This suggests that activities that helped to establish cultural identity and 
social cohesion may have played a significant role in long-term socio-economic and 
settlement change.  
Based on the Preceramic and early Ceramic settlement data of the Nanchoc area 
within the Zaña Valley, Dillehay and others present a summary of changes in the 
settlement patterns: 
The Middle Preceramic sites are located in the upper reaches of the 
quebradas near the headwaters of streams; Late Preceramic sites are 
situated further downslope on the middle sections of streams; and the 
Initial Period sites, characterized by stone and earthen mounds and 
pottery, are positioned near the river flood plain.  The diversity and 
frequency of cultural debris, particularly grinding stones, also increase at 
later sites located closer to the valley floor.  On the basis of this patterning, 
we suggest that Middle Preceramic populations practicing a mixed 
hunting, plant gathering, and gardening lifeway initially were concentrated 
in the upper reaches of the lateral quebradas.  Through time, as 
agricultural adoption and intensification occurred, population growth 
probably took place, and as the need for more fertile land and permanent 
and larger water supply increased, settlements gradually shifted toward the 
valley floor (Dillehay et al. 1989:752). 
 
Use of the mounds at Cementerio de Nanchoc and semi-/sedentary occupation of multiple 
domestic structures coincided with a significant change in Middle Preceramic occupation 
of the QBT area, where there was an apparent decline in the occupation of multi-
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structured sites.  Possible links between Middle Preceramic occupation of the Zaña and 
Jequetepeque Valleys is discussed in Chapter 10. 
Middle Preceramic (ca. 6000-4000 bc) populations of the Zaña Valley represent a 
period of distinct cultural complexity.  This characterization is based on several 
archaeological indicators, including “settlement pattern and density, architectural 
complexity, long-distance exchange of materials, and the adoption of cultigens” (Dillehay 
et al. 1989:754), as well as a number of early irrigation canals that were constructed and 
maintained communally to aid early food production (Dillehay et al. 2005; see Chapter 7 
for fuller description).  These canals reflect “early environmental manipulation” and 
coordinated labor beyond the household level (ibid).  It seems plausible to propose that 
the same mechanisms (and perhaps leaders) that were used to organize these populations 
to construct the low mounds of Cementerio de Nanchoc may have also been used to 
construct and maintain the canals, neither of which would have required a sustained, 
permanent political system.  No low mounds were identified in the QBT area, however 
we did identify at least two rudimentary canals (see discussion in Chapters 6 and 7), 
suggesting the possibility of similar multi-household labor organization. 
That no Preceramic ceremonial architecture or mounds were identified in the 
QBT area is significant in part because it highlights the apparent differences in the 
coterminous occupation of these regions, despite their close geographical proximity.  
However, it does not necessarily indicate that the LE/M Preceramic peoples of the QBT 
area were not similarly complex.  A point for comparison that is germane to both areas is 
the apparent importance of balancing trends toward social cohesion and structure (sensu 
P. Wilson 1988) with some degree of continued flexibility.  This pattern is observed for 
the “neither-nor” societies of the Preceramic period, but it continues into the Initial 
Period. 
In his discussion of Initial Period (ca. 1500-1000 bc) societies of the Zaña Valley, 
Dillehay (2004:241) states “crucial to my understanding of emergent complexity is the 
spatial and temporal ordering of a society, which structures and is structured by social 
action.”  He specifically focuses on small-scale, autonomous household-based 
communities and how they deal with social risk and uncertainty as they are faced with 
increasing trends toward integration.  Dillehay’s presentation of small-scale communities 
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of the late Initial Period is germane to the present research project as it opens us up to the 
idea that such autonomous communities likely developed as a result of long-term trends 
in that region that began with the construction and occupation of multiple domestic 
structures during the Middle Preceramic period, and perhaps earlier (Dillehay et al. 1989; 
Rossen 1991).  That these IP communities were autonomous speaks to the fact that they 
had developed patterns of localized subsistence and settlement that limited their need for 
involvement within larger social structures, though they did maintain lower level 
integration with nearby communities through ritual behavior, such as that which occurred 
at the site of San Luis (Dillehay 2004).   
Such flexibility in social and economic ties is not uncommon among modern or 
recently studied hunter-gatherer and small-scale horticultural societies (Lourandos 1997).  
This flexibility may also account for the long period of time during Early through Middle 
Preceramic times when people were localizing their settlement and subsistence patterns 
without necessarily establishing permanent political or economic structures of 
organization or village settlements, all of which did ultimately develop, though not until 
later times.  Despite the relatively unimpressive nature of these huts, it may still be 
argued that they represented something more substantial, socially and in terms of the built 
environment. 
 
Evidence from the South-Central Highlands: The Asana Site 
 Another important comparative study for the current project comes from the 
Asana site in the South-Central Highlands of Perú (Aldenderfer 1993, 1998; Kuznar 
1990).  This open-air site in the high sierra region was occupied by montane foragers and, 
later, pastoralists through four main phases of occupation, including: the Early 
Preceramic Puruma Phase (ca. 10,500-9800 BP); the Middle Preceramic Muruq’ta Phase 
(ca. 7800-6000 BP); the Late Preceramic Qhuna Phase (ca. 5000-4400 BP); and the 
Terminal Late Preceramic Awati Phase (ca. 4400-4000 BP).  Interesting trends may be 
observed in a brief overview of nature of occupation at Asana during these four phases. 
 Early Preceramic occupation of the site was characterized by the short-term 
occupation of small circular houses (ca. 2-2.8 m in diameter or 4.2-5.0 sq. m in area).  
The exteriors were surrounded by postmolds, with the occasional center post, and the 
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floors consisted of packed sand.  Aldenderfer (1993) notes that these structures strongly 
resemble those from the Acha-2 site in northern Chile (Muñoz 1993).  Small cooking 
hearths were located outside the structures (perhaps in communal space between the 
structures?).  Their subsistence practices centered on a wide range of plant and animal 
species.  Faunal remains indicate that they were likely returning whole animals to the site.  
Lithic debris indicate they were reducing local raw materials.  Groundstone tools were 
also present, indicating pounding and grinding activity—probably of plant resources 
(Aldenderfer 1993). 
 Several changes occur by the Middle Preceramic occupation of Asana.  The 
structures continue to be roughly circular in form, though they increase somewhat in size 
(ca. 4.1-5.9 sq. m in area).  The floors were prepared, and postmolds near the center of 
the structures suggested that they likely had roofs.  The structures were positioned 
between large colluvial boulders that had tumbled down the slopes.  Unlike the earlier 
phase, hearths were located within the domestic structures, although food processing 
continued outside the houses (based on sheet midden between the structures).  They 
hunted deer and camelid, likely bringing the whole animal back to the site.  Lithic 
artifacts were manufactured exclusively from local raw material, and expedient tools 
were part of the assemblage.  Groundstone tools continue to be present, though there is 
more evidence to indicate specific activities for which they were likely used, such as 
processing animal bone, ochre, and hafting materials for tools (Aldenderfer 1993).  
 Late Preceramic domestic occupation is characterized by the occupation of five 
flattened oval- or rectangle-shaped structures.  The structures were surrounded by 
postmolds, some of which were paired.  The structures were likely walled and covered 
with brush, and each covered an area of about 8.4 to 12 sq. m—significantly larger than 
the earlier circular structures.  Sheet midden continues to be present between the 
structures, but cooking hearths are also found within the domestic structures, indicating 
that cooking activities and food preparation occurred within and outside the structures.  
As with the earlier phases, hunters returned whole animal carcasses to the site.  Lithics, 
including bifacial tools, were manufactured almost entirely from local raw material.  
Groundstone tools were used for processing seeds, resins, and ochre. 
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The Late Preceramic phase at Asana also witnessed the development and 
formalization of public space and ceremonial architecture.  Public space was initially 
demarcated around 4800 BP with a prepared clay floor and surface hearths, and likely 
was used as some sort of “dance ground” that was open and inclusive (Aldenderfer 
1991:227).  By about 4500 BP, however, this open, public space became formalized 
through the construction and ceremonial use of a low platform mound and associated 
features.  Aldenderfer (1991:254) suggests that the use of this space “transformed to a 
more closed, controlled pattern,” perhaps indicating that ritual power was being wielded 
by select individuals. 
Occupation at Asana from Early through Late Preceramic times likely reflects 
increasing size of households (as evidenced by the increasing size of domestic 
structures), decreasing mobility (perhaps semi-sedentism?), the separation of public and 
domestic spaces, and increasing socio-economic complexity.  In each phase, however, 
Aldenderfer (1993) suggests that Asana functioned as a temporary residential base for 
montane foragers.  He further suggests that the significant socio-economic changes of the 
Late Preceramic phase cannot be explained by ecological conditions, as they occurred 
during a period of relatively stable climate.  Rather, he proposes that these changes likely 
correlate with the appearance of complementarity relationships during this phase 
(Aldenderfer 1993).     
 Additional significant changes occurred by the Terminal Late Preceramic phase 
(ca. 4400-4000 BP).  The site appears to have been occupied as a residential base camp 
by a single family of herders, probably during the dry season (Aldenderfer 1998; Kuznar 
1990).  This assessment is supported in part by the presence of roughly contemporaneous 
sites in the puna rim environmental zone that appear to have been occupied during the 
rainy season, thus indicating the other end of their settlement pattern.  The decreased 
population at this site is indicated by changes in the material record, namely a decrease in 
artifacts, disappearance of groundstone tools, and the replacement of multiple, ovoid 
domestic structures with one possible, poorly defined structure.  One addition to the 
features, however, was a canal identified beneath the structure, possibly intended to bring 
water to the house.  Occupation during this phase represents the first evidence for 
pastoralism at Asana (Kuznar 1990).  Another significant change was the abandonment 
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of the ceremonial structure and associated features.  Aldenderfer (1991:255) proposes 
that the ritualistic practices of the earlier Qhuna phase may not have been able to “cope 
with the social changes that created a context of change in ceremonial practice in the first 
place,” thus leading the occupants to discontinue participation in such activities—at least 
at the Asana site.  Assessing the validity of this interpretation, as Aldenderfer notes, will 
require understanding the scale of the original practices and later abandonment within the 
region (i.e., considering the possibility that people continued to participate in these 
rituals, but at a different location).  Accepting the present interpretation, however, we see 
a significantly different picture at Asana compared to the earlier phases of occupation.  
By the Terminal Late Preceramic, occupation at this site reflects an increase in mobility 
associated with pastoralism and a decrease in the practice of communal ceremonialism. 
Changes in the nature of occupation at the Asana site are important for 
understanding the negotiated, non-unilineal fashion in which humans occupy the 
landscape and adjust their use of space according to changes in their economic and social 
organization.  Traditional evolutionary approaches might have anticipated that once 
Asana residents began to occupy the site on a more or less permanent basis and 
participate in ceremonies at a platform mound they would only continue to intensify 
those aspects of organization and social practice.  However, that was not the case.  
Returning to a more mobile lifestyle (albeit based on a pastoral economic system), they 
demonstrated precisely how flexibility of adaptive strategies was integral to Preceramic 
populations in another region of the Andes.  Furthermore, their continued presence at 
Asana despite these changes in their occupation and economic system does likely indicate 
that it continued to have importance in their sense of place and territoriality.  This case 
study and those of the Nanchoc and Las Vegas cultures discussed above, taken together 
with information from other forager studies from elsewhere in Andes and around the 
globe presented earlier in this chapter and in Chapter 2, form the basis of a series of 
archaeological correlates that are presented in the following section. 
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Emerging Complexity and Domestication of Space: 
Some Archaeological Correlates 
 
Among relatively recent approaches to understanding cultural transformations 
among early hunter-gatherers in the Central Andes and elsewhere around the world, 
several key themes stand out.  These include (but are not limited to): 
1) the process of localization in terms of the settlement system, economic 
organization, and technological organization; 
2) transformations in occupation and use of space that may indicate the 
materialization of a sense of place, particularly as people seem to become tethered 
to certain locations (for domestic and/or ritual purposes); this process is referred 
to here as the ‘domestication of space’; 
3) balancing flexibility and relative autonomy with a more structured social 
organization, which contributes to the establishment and maintenance of social 
cohesion and perhaps group identity (Aldenderfer 1993; Dillehay 2004; Dillehay 
et al. 1998; see also Lourandos’ 1997 discussion of ‘open’ and ‘closed’ systems). 
 
Obviously, these themes are not exhaustive of those that have been observed in the early 
development of complexity.  The transition to plant and animal domestication, for 
example, is a cornerstone of this process, and related to broader issues of manipulating 
the natural world.  However, we presently lack direct evidence for these developments 
among transitional Late Early/Middle Preceramic occupations of the QBT area (but see 
discussion of rudimentary canal features in Chapters 6 and 7), which is why they are not 
explored as a separate theme here.  Rather, correlates related to possible tendencies 
toward plant domestication are subsumed under discussions of economic localization and 
socio-economic organization.   
The themes presented above are relevant to understanding LE/M Preceramic 
peoples of the Lower Jequetepeque Valley, and contextualizing the importance of their 
lifeways with regard to long-term adaptive strategies, as well as subsequent developments 
of the Late Preceramic and Formative Periods.  In order to understand just how relevant 
these concepts are, archaeological correlates for various scenarios are developed and to 
which the available lines of data will be applied throughout the remainder of the chapters. 
The shift in focus regarding complexity among hunter-gatherers means that we 
are no longer conceptually bounded by stereotypes of what prehistoric societies should 
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have looked like.  As a result, we may identify material correlates that are suggestive of 
some degree of complexity in some aspects of a society, though not necessarily all 
aspects (Chapman 1996; Upham 1990).  This permits us to isolate those developments 
that occurred earlier, and may have precipitated later changes.  Did sedentism develop 
before the adoption of agriculture, or vice versa (Bar-Yosef and Meadow 1995; Henry 
1989; Moseley 1975)?  Did storage (either in social or physical forms of delayed returns) 
precede sedentism and/or agriculture (Lourandos 1997; Soffer 1985; Testart 1982)?  
When did the technology for processing cultivated plants develop in relation to sedentism 
and domestication (Henry 1989)?  The challenge, then, is to make sense of those 
correlates, and what they indicate about overall processes of culture change or 
persistence.  This approach permits us to deal with the variability presented in different 
regions, without indiscriminately overlaying a model from one location to another (see 
Marcus and Flannery 1996:244-245).  We must explicitly address those processes that are 
supported by the archaeological data within different regions, even if we recognize 
similarities with other areas.  
 Some examples of archaeological correlates that may be related to complexity are 
presented below in three broader categories of: (1) settlement, economic, and 
technological organization; (2) the ‘domestication’ of space; and (3) socio-economic 
organization.  In particular, settlement, subsistence, and technological organization 
correlates are developed in reference to the extent to which localization is or is not 
evidenced.  They are also discussed in terms of the separation of domestic and public site 
function, population, subsistence, increasing economic intensity, and lithic technology.  
The domestication of space is discussed more specifically in terms of correlates for 
regionalization and territoriality, intra-site spatial organization, and separation between 
public and private space (which might equate with ceremonial and domestic space).  
Archaeological correlates for evidence of increasing socio-economic complexity are 
discussed in terms of: social aggregation; the potential development of small, 
autonomous groups; corporate labor projects; specialized processing or production; long-
distance exchange; and emerging social distinctions.  These correlates are drawn from 
various models and archaeological and ethnoarchaeological case studies from around the 
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world, though there is greater focus on information from Preceramic studies of western 
South America. 
 The lines of evidence used to address these correlates derive from settlement and 
subsistence data, artifact and feature data, technological organization, site structure, and 
spatial organization of activities.  It is accepted as a given that paleoenvironmental 
reconstruction provides the context of possibilities and constraints that affected Early to 
Mid-Holocene adaptive strategies in this region.  As such, no scenarios will be developed 
in this model that directly pertain to reconstruction of the environmental conditions; 
rather, this topic will be explored in depth in Chapter 5, and as necessary with the 
subsequent chapters. 
 
Localization of Settlement and Economic Organization 
 Localization is understood here as the process of reducing the geographical area 
wherein a group: 1) occupies selected places on the landscape repeatedly or for extended 
periods, and 2) acquires its economic, technological, and perhaps social resources 
(Dillehay et al. 2003).  In some regions, localization of settlement by early hunter-
gatherers would have facilitated easier access to some resources while increasing the cost 
of accessing other resources, due largely to the exigencies of reduced mobility.  But in 
the QBT area and elsewhere along the northwestern foothills of the Andes, where 
multiple resource zones could be reached without traveling long distances, localization 
would not have necessarily resulted in the economic trade-offs that often accompany 
semi-/sedentary settlement.  Settlement and subsistence localization may result from 
various factors, including restriction of resource zones due to climatic changes, 
population pressures—perhaps approaching the natural carrying capacity of a particular 
region, social fissioning of a larger band (either due to economic or social factors), 
increased importance of particular geographically-restricted resources (natural or social) 
to the group’s system of social and/or economic organization, or perhaps increased sense 
of group cohesion and territoriality.  These factors are not exhaustive of the possible 
reasons leading nomadic populations to opt for a pattern of reduced range and frequency 
of residential mobility, nor are they particularly easy to identify based on the 
archaeological and paleoenvironmental records.  Regardless of the factors affecting 
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localization, we may posit some of the ways that it may be identified in the 
archaeological record based on settlement patterns, economic organization, and 
technological organization.   
 
Settlement and Land-Use Patterns 
Settlement pattern studies are necessary for understanding the nature of human 
occupation within any given region, and may indicate possible complexity.  Settlement 
data offer insight into patterns of land-use, territoriality and regionalization, and the 
separation of sites of domestic and public function.  Settlement patterns are generally 
considered to be reflective of subsistence strategies (Binford 1980).  Depending on the 
scale of analysis, certain regions, ecotones, or landforms may be selectively occupied or 
used based on the economic system and associated resource needs.  Such occupation may 
be temporary (perhaps seasonal), permanent, or semi-permanent.  Binford’s (1980) 
seminal model of foragers and collectors continues to influence our interpretations of 
hunter-gatherer settlement/subsistence strategies, though it is used more as a continuum 
rather than a strict dichotomy.  Localization of settlement patterns is generally indicated 
by reduction in residential mobility.  This follows the mobility continuum as presented by 
Binford (1980) where highly mobile societies of populations subsisting exclusively, or 
nearly so, on wild resources represent one end of the spectrum, and fully sedentary 
societies with an agricultural economic base represent the other extreme.  Most societies 
exist somewhere in between—as Binford (1980) recognized.  Increasing economic 
intensification and/or cultivation should be evident in changing settlement patterns (e.g., 
Preceramic occupation of the Zaña Valley in northern Perú [Dillehay et al. 1989]), and 
construction of canal features (Dillehay et al. 2005).  Likewise, continued reliance on 
wild resources will also be reflected in the settlement patterns, particularly if we 
understand the spatial distribution, potential seasonality, and means of acquisition (direct 
vs. indirect, individual vs. collective) of the known exploited resources.  Settlement 
patterns may also be reflective of factors besides subsistence, such as social practices 
(e.g., communal ceremonialism, mortuary practices, territoriality) and demographic 
forces (e.g., population growth).   
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Interpretations of localized settlement patterns and reduction in mobility may be 
further supported by other evidence, such as the presence of substantial architecture, 
evidence of storage facilities, and/or evidence for features that may require communal 
labor to produce and maintain (e.g., canals).  Canals, storage, and architecture may be 
interpreted as site furniture, evidence of anticipated extended occupation, or intentions to 
return—all of which are indicators of reduced mobility, perhaps even semi-sedentism. 
Beyond general interpretations of the degree of mobility and sedentism practiced, 
we must also examine site distribution to discern more specific factors of settlement 
organization.  The geographical distribution of LE/M Preceramic sites should be 
examined to identify if there is clustering of roughly contemporaneous sites:  
• in proximity to one another 
• in proximity to water 
• in proximity to other resources (e.g., lithic raw material) 
• in proximity to sites with domestic architecture 
• relative to the coast, mountains, pampa, and the Jequetepeque and Chamán 
Rivers 
A GIS-based program (ArcView 8.0) will be used to facilitate this aspect of the 
settlement pattern analysis.  Clustering of sites within these above categories should 
indicate the relative importance of those factors with regard to site location.  For 
example, clustering of sites near a spring likely indicates the desire to localize settlements 
in proximity to freshwater sources, which is a point made by Briceño (1999) for 
Preceramic sites in the Chicama Valley. 
      
Intersite Separation of Domestic and Public Site Function 
As part of his model of the development of early Andean monumental 
architecture, Dillehay (1992) proposes that the process was initiated by intrasite 
separation of public and domestic spheres of activity.  This separation may have extended 
to the intersite level as well, resulting in the spatial separation of sites based on function.  
One example of such segregation is the separation between the Cementerio de Nanchoc 
site and nearby domestic sites (Dillehay et al. 1989, 1998; Rossen 1991).  Other examples 
of public-domestic separation during the Preceramic include sites where the cemeteries 
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are segregated from occupation sites (Pozorski and Pozorski 1977; Stothert 1985:625).  If 
sites of domestic and non-domestic or ritual function were spatially segregated within a 
given region, this would be an indication of increasing social complexity, and may also 
indicate increased territoriality.       
 
Population Increase or Social Aggregation 
 Increased population, particularly in areas with limited accessibility to resources 
could lead to the increased competition among multiple smaller groups who share a 
particular territory or within a larger social group.  Such competition may lead to 
fissioning of larger social groups into smaller, autonomous groups.  It may also lead to 
the establishment or continued occupation of semi-/permanent residential encampments 
in areas where reliable resources are accessible.  The effects of increased population are 
exacerbated in situations of climatic change, where natural resources are reduced in 
quantity and extent of availability.  Such population increase may be indicated by 
increased site size and/or number of sites.  It may also be indicated by increased number 
of domestic structures if they are contemporaneous.  Alternatively, these correlates may 
be associated with increased social aggregation.  Our ability to distinguish between 
population increase and social aggregation is largely dependent on our ability to assess a 
fine chronology of occupation at all LE/M sites within the QBT area, comparisons with 
earlier occupations in the QBT area, and, perhaps, comparisons with LE/M occupation of 
adjacent areas.  Our ability to make these chronological and comparative assessments in 
the present project are limited, based in part on the abundance of sites for which we only 
have surficial evidence of LE/M occupation.  However, some possible interpretations will 
be developed through an assessment of the frequency, size, and distribution of LE/M sites 
and domestic structures. 
 
Subsistence System and Economic Organization 
Lourandos (1997) proposes that immediate-return economies are generally more 
indicative of “open” egalitarian hunter-gatherer societies, while delayed-return 
economies are more representative of social groups of greater complexity (see also 
Testart 1982; Woodburn 1980, 1982).  Evidence for either form of economic practice 
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should be evident in the archaeological record based on diet reconstruction and 
technology.  Paleoethnobotanical data, faunal remains, and technological data are 
indicators of the subsistence patterns practiced by the occupants of a given site.  These 
data should indicate: (1) the extent to which prehistoric hunter-gatherer groups were 
maintaining reliance on wild foods, or were increasingly relying on domesticates; (2) 
relative abundance of lower- vs. higher-ranked resources; and (3) the extent to which 
these groups were relying on locally available resources or exotic resources.  Regarding 
the latter point, if non-local materials are present in the assemblage, consideration must 
be given to the various means by which they may have been acquired: directly through 
special purpose trips; directly, but incidentally to other activities; or indirectly through 
trade or down-the-line exchange.  Further indication of economic practices may be 
identified with use-wear analysis of associated tools (Dillehay et al. 1989:743-744; 
Semenov 1964; Unger-Hamilton 1989), and the presence of features associated with food 
production (e.g., canals).  If settlement of a given site indicates semi-/sedentism, it might 
be expected that the economy was one of broad economic specialization (Dillehay 
1992:60), relying on those resources within range of logistical forays of the domestic site 
(Binford 1980; Dillehay et al. 1989; Lourandos 1997).  In addition, sites of hunter-
gatherers in transition could contain evidence of incipient horticulture (Dillehay et al. 
1989, 2005), low-intensity management of target resources, and perhaps, reliance on 
maritime resources (Moseley 1975; Quilter 1991).  Additionally, sites with evidence of 
longer duration occupation, particularly those with multiple domestic structures, could 
contain evidence of abundant low-ranking resources that might suggest communal 
acquisition (e.g., mounded deposits of large quantities of land snail shells [Chauchat 
1988; Gálvez et al. 1994]) (for examples of from the Great Basin and Africa see 
Bahuchet 1990; Bettinger 1991; Fancher 2005; Grayson 1993:38-39; Joiris 1994; 
Schmidt 1999; Shaffer and Gardner 1995). 
 
Increasing Economic Intensity 
Economic intensity is here understood in terms of increasing exploitation, 
regulation, or regularization of production (Lourandos 1997:21-22).  Increasing intensity 
of particular economic activities, such as horticulture, may represent the necessary 
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precursors to late agricultural developments (Rossen 1991).  Intensification need not refer 
only to the process of domestication; management and manipulation of wild resources 
may also be considered examples of intensification (Bar-Yosef and Meadow 1995; Henry 
1985; Lourandos 1997:23; Price 1985; Smith 2001). Such intensity of production may be 
indicated at the intrasite level by changes in the quantity of certain subsistence remains.  
Although intensification of production can occur at the domestic (local group) level of 
economy, Lourandos (1997:22) suggests that economic intensification was magnified at 
the intergroup level (Sahlins 1974).  If evidence for intensification of production is 
identified at a site, it could indicate increased intergroup interaction, which has other 
implications for the development of complexity.  Other independent means for 
identifying such intergroup relations (e.g., exchange goods) should be explored.  The 
presence of fixed storage facilities could be an additional indicator for the production of 
surplus (Lourandos 1997; Soffer 1985; Testart 1982).  Furthermore, increased production 
and use of technology associated with increasing intensity of exploitation and/or 
production of certain goods (e.g., groundstone tools and selected plant species) should be 
evident in the archaeological record (Kraybill 1977; Lourandos 1997; K. Wright 1994).  
For example, the Preceramic stone tool technology of the Zaña Valley on the north coast 
of Perú “was oriented toward resources of the forest” (Dillehay et al. 1989:752), possibly 
indicating intensification of exploitation of those resources.  Further evidence of 
intensification may be provided by features that were used to improve conditions of 
productivity (e.g., canals used to bring water to garden plots [Dillehay et al. 2005]). 
 
Technological Organization 
 When considering the potential correlates of lithic technological organization, we 
must consider multiple factors, including: tool function(s), access to and availability of 
raw material, and patterns of mobility.  Stone tool functions for Preceramic populations 
on the north coast of Perú are largely reflective of the subsistence practices and other 
economic needs (e.g., chopping wood for fires or hut construction).  If the subsistence 
data indicate the presence of individual mid- to large-sized animals that are typically 
acquired through hunting methods, we might expect to find evidence of tools for 
acquisition and processing of such game, and resulting manufacture debris.  Hunting 
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tools typically included lances or spears that would have had a haft shaft on one end into 
which a bifacial point would have been affixed (see Engel 1963 for example).  Generally, 
the perishable components of these tools do not survive in the archaeological record.  
Alternatively, the entire hunting tool—including the shaft and the point—may have been 
manufactured from bone or vegetal materials (as at the site of Asia [Engel 1963]).  Other 
tools, such as scrapers (formal and informal) and knives would indicate the processing of 
game, though they may be used for other activities.  Scarce evidence for such projectile 
points and processing tools may indicate two possible scenarios: (1) larger game animals 
were not exploited with sufficient regularity to warrant specialized tool manufacture; or 
(2) perishable, non-lithic hunting tools were used.  The relative abundance of larger 
faunal species compared to smaller resources should rectify which of these scenarios is 
most likely.  If smaller fauna (i.e., low-yield species) are more common in the 
assemblage, we might expect to find other kinds of tools, such as: groundstone tools (e.g., 
manos and batanes), net weights, fishhooks, or flake tools for scraping, cutting, or 
otherwise processing different plant and animal remains. 
 Raw material availability is another key factor to consider in the organization of 
technology.  If lithic sources of sufficient quality are available within the project area, 
one would expect the assemblage of sites within that area to consist of tools and debris 
manufactured from that material.  If little or only poor quality raw material is available, 
one would expect the assemblage to contain crude tools manufactured from that material 
and/or a higher quantity of non-local sources, depending on the degree of mobility. 
 A number of studies of archaeological and ethnographic hunter-gatherers have 
identified links between the degree of mobility and the curated vs. expedient nature of 
stone tool production (Bamforth 1986; Binford 1980; Nash 1996; Odell 1996).  In 
general, those populations who practice higher rates of mobility tend to produce formal 
tools that are conducive to resharpening and reuse over an extended period, particularly if 
the range of mobility includes areas where there are no known lithic resources.  Formal 
tool forms may include bifaces or unifaces depending on the intended function.  If the 
assemblage consists largely of curated tool forms, there would not likely be abundant 
evidence of the stages of production at the loci of use, though there may be evidence of 
resharpening (i.e., scatters of small debris from pressure flaking).  If the populations 
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practice reduced or localized mobility, their toolkits would likely include a greater 
abundance of expedient tool forms, particularly if raw material is readily available and 
subsistence practices had adjusted to more intensively exploit the floral and faunal 
resources of that localized area.  Expedient tool forms include flakes that have been 
utilized as is or only minimally modified through retouching (i.e., pressure flaking).  The 
thinking is that less energy will be expended to produce tools if there is a perceived 
abundance of raw material, thus indicating that tools can be readily replaced as needed.  
Formal tools may continue to be present depending on functional needs. 
 
Domesticating Space and Materializing a Sense of Place 
 As discussed in Chapter 2, relatively recent models of emerging complexity 
among hunter-gatherers have begun to focus more attention on the significance of place 
and the domestication of space in understanding long-term socio-economic changes 
(Bogucki 1999; Cobb and Nassaney 1998; Hodder 1990; Parkington and Mills 1991).  In 
general, they take more traditional aspects of hunter-gatherer research, such as settlement 
patterns and organization of activity areas, and cast them in light of what they might 
indicate about changes in the ways people differentially occupied, manipulated, and 
conceptualized the natural world, thus creating a cultural landscape.  Several subsets of 
archaeological correlates are presented with relation to the ways that Early to Mid-
Holocene foragers of the lower Jequetepeque Valley might have begun the process of 
domesticating their own spaces; these subsets include: regionalization and soft 
territoriality, intrasite spatial organization, and the separation of public and private 
spaces. 
 
Regionalization and Soft Territoriality 
Conceptual extensions of settlement and subsistence localization are 
regionalization and territoriality.  The latter was likely not firmly established initially 
(e.g., by walls, barricades, etc.); rather, initial tendencies toward conceptualizing 
territoriality were probably demarcated through less visible, and perhaps more permeable, 
material means (e.g., domestic architecture, rock piles, rock art).  These less obvious 
means of demarcating claim to a geographically circumscribed area is here referred to as 
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soft territoriality.  As groups began to reduce the frequency and distance of their 
residential mobility, they tended to focus on restricted areas, usually with access to 
multiple, easily available resources.  The thinking here is that people would not willingly 
reduce their region of settlement and subsistence procurement if they could not maintain 
access to a relatively secure economic and social resource base.  This reduction in 
mobility can lead to greater settlement permanency, regionalization, and perhaps soft 
territoriality.  Increasing trends toward the use of smaller-scale territories and locales, 
logistical subsistence/settlement strategies, reduced mobility, and the presence of fixed 
facilities (e.g., domestic structures) are factors that are consistent with the process of 
regionalization, and by extension, ‘closure’ (Lourandos 1997:29).  Additional territorial 
indicators include ceremonial sites and cemeteries (Bender 1985; Brown 1985)) and 
stylistic markers of artifacts or features that might denote “regional style-zones” (Conkey 
1985; Gamble 1986; Jefferies 1997; Lourandos 1997:29; Wobst 1976).  In the case of the 
current project, stylistic markers may be identified with stone tools and/or domestic 
structures.  It should be noted that lack of identified material markers of territoriality 
would not necessarily negate conceptualization of a territory by the region’s Preceramic 
occupants, just our ability to identify it (for ethnographic examples of non-materialized 
territoriality, see Fullagar and Head 1999). 
 
Intrasite Spatial Organization 
 Among the over 300 Preceramic sites in the lower Jequetepeque project area, it is 
expected that different locations will reflect different aspects of socio-economic 
organization and potential complexity of the occupants through time.  Within the context 
of each site, the spatial organization of activities reflects the history of occupation at that 
location and the site’s function for its occupants.  Site history refers to the frequency of 
occupation(s) at a particular location (Morrow 1996:346).  The occupational history of a 
site is inextricably linked to the organizational strategies of its occupants, and the 
function(s) the site served.  A location that is occupied by multiple groups, multiple 
times, and for varying purposes presents the ultimate challenge to archaeologists 
interpreting site history.  This is due to a material record that would likely indicate 
overlapping of activity loci, noncongruent use of space through time, and evidence of 
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multiple activities that might or might not be spatially or temporally related.  At the other 
extreme, and perhaps equally challenging, is interpreting the site history for a location 
that was occupied only once for a short period of time.  In this case, the material record 
may be quite ephemeral and difficult to detect, depending on the intensity of use and 
activity at the site.  There may be no recognizable archaeological correlates for organized 
behavior or spatial organization. 
 Between these two extremes lie incalculable possible scenarios of site history.  
These are understood in terms of patterns of artifact and feature deposition, spatial 
organization, frequency of occupation, and the amount of time that a site was occupied 
and exposed to post-depositional activity.  In addition, site function plays an integral role 
in understanding how activity at a site was organized, why the occupants maintained a 
particular organizational strategy, and whether or not that function and organization 
remained constant throughout the site’s occupation. 
 Site function is understood as the actual or intended use of a site.  Function will 
vary based on the settlement/subsistence strategy of the occupants, which in turn is a 
reflection of available resources, presence or absence of recognized group territories, 
seasonality, technological organization, and mobility strategies.  Site function can be 
detected through spatial organization of the site, activities represented through artifactual, 
feature, and subsistence remains, and knowledge of the available resources near the site.   
 Several material markers of intrasite spatial organization are discussed in terms of 
what they might indicate about different scenarios for site history and function; this 
approach is mindful of the fact that multiple sites within a given settlement system might 
reflect different aspects of organization for the same occupational group.  These material 
markers are discussed in terms of duration of occupation, frequency of occupations, and 
site function(s). 
 If a site within the QBT project area was occupied during a single, short-term 
episode (perhaps no more than a season), then there should be no evidence of overlapping 
features and activity areas (Dillehay 1997:790).  The site should lack evidence of 
extensive reuse of hearths; such features might be too ephemeral to be detected in the 
archaeological record, if they were used at all.  According to Dillehay (1997:790), “a 
short-term site should result in a narrow range of functional tool categories and in 
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spatially congruent arrangements from one activity area to another.”  Little or no site 
maintenance should be evidenced.  If the site served as a location of food processing or 
consumption, then plant and faunal remains could be indicative of a single season.  
Domestic architecture may be present, but would likely be “flimsy,” indicating lack of 
labor investment and anticipated long-term use. 
 If a site was occupied for a longer duration, then the possibility exists that features 
and activity areas might overlap, though not necessarily.  The range of functional tool 
categories, and ostensibly activities, would be greater.  There should be a greater degree 
of intrasite spatial organization, resulting in the deposition of definable trash heaps or 
piles of debris where secondarily deposited waste would tend to accumulate (Fisher and 
Strickland 1991).  Such secondary deposition could be an indication of site maintenance, 
which is associated with greater duration of occupancy.  There may also be indicators of 
primary deposition, where waste was deposited in or near the area of processing and/or 
consumption.  Certain features, such as domestic architecture or storage facilities, may be 
present.  If present, domestic structures would likely be relatively sturdy, depending on 
the environmental factors against which a shelter is needed, the anticipated duration of 
occupation, and the number of people occupying the site and each structure. 
 If a site was reoccupied or reused on different occasions, there should be 
overlapping activity loci.  There might be redundant use without spatial congruence of 
activity loci; this might depend on whether or not a single group is performing the 
reoccupation.  If the same group reoccupied the site, then there might be duplication of 
the site structure without overlap.  Recycling or reuse might lead to apparent changes in 
functional categories and artifact frequencies.  There might be evidence of multiple 
culturally or technologically distinct groups.  Consideration must be given the potential 
palimpsest effects of deflation; focus should be placed on deriving interpretations from 
those loci within a site with intact, stratified deposits. 
 If a site was only occupied once, there should be little or no overlapping of 
activity loci.  There might be evidence of reuse of certain areas (such as hearths) 
throughout the duration of a longer term, single occupation.  There should be spatial 
redundancy of activity loci and large concentrations of debris (Dillehay 1997:790).  
Discrete activity areas should be present; these might include secondarily deposited 
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material within or in the immediate vicinity of the activity area.  The expectation is 
stronger that material would mainly be primarily deposited, particularly if the single 
occupational episode is of short duration.  Regardless of the duration of occupation, there 
should be evidence of only one technological or cultural group. 
 If a site served only a single function for its occupants (e.g., food processing), 
there should be a relatively narrow range of functional tool categories and activities 
represented.  Assessing site function should be linked to the dominant activity 
represented by associated artifactual deposits.  There could be patterned spatial 
organization and large accumulations of debris if the site was used/occupied frequently.  
There should not be evidence of long-term occupation, as this would require that other 
activities are carried out and the site would be considered multifunctional. 
 If a site served multiple functions for its occupants, there should be a wider range 
of functional tool categories and activities represented.  There could be patterned spatial 
organization indicating separation of activity loci.  Large accumulations of debris may or 
may not occur, depending on the intensity or repetition with which certain activities were 
carried out on the site.  There could be evidence for long-term occupation, though not 
necessarily. 
 
Definition and Separation of Public and Private Space 
As mentioned above, domestic architecture may be used to loosely interpret the 
duration of occupation at a particular location.  Additional information may also be 
gleaned from these features.  The number of structures per site may also indicate the 
number of individuals and/or families who occupied that location.  Additionally, the 
material record should indicate the kinds of activities that were considered appropriate to 
occur within and around domestic structures, which in turn, may reflect definition of 
private space.  As more people come to occupy a particular location, distinctions between 
private spaces in a general sense, and those that are intended for public use may become 
more distinct. 
Various Andean researchers have recognized the separation of space based on 
concepts of public and domestic realms of activity (e.g., Aldenderfer 1990, 1993; 
Dillehay 1992; Dillehay et al. 1989; Fung 1988; Marcos 1988; Pozorski and Pozorski 
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1979; Rivera 1991; Sandweiss et al. 1989; Schiappacasse and Niemeyer 1984; Stothert 
1985:625; see also Bar-Yosef and Meadow 1995 and Cobb and Nassaney 1998 for non-
Andean examples).  Such a distinction may be recognized based on architecture (e.g., a 
village plan that involves a central plaza surrounded by domestic architecture) (Damp 
1984; Marcos 1988).  It may also be demonstrated by cultural manipulation of the 
landscape in a non-conspicuous manner for the purpose of non-domestic activity 
(Dillehay 1990; Drennan 1976; Faron 1961).  Archaeological data should also identify 
activity areas that may be understood in terms of domestic and non-domestic activity 
based on the artifact, floral, and faunal assemblages (Dillehay et al. 1989; Kent 1990a 
1990b).  However, it should be noted that public space does not necessarily equate with 
non-domestic activities; it is equally possible that public space is designated as an area of 
communal domestic activity (e.g., Malpass and Stothert 1992; P. Wilson 1988).  Spatial 
segregation of public and private activities is considered an important step toward 
differentiating activities that are considered appropriate for the house and those that are 
considered appropriate for collective viewing and/or participation. 
The degree to which the space within a structure is considered private depends 
largely on the extent to which activities that occur inside them are visible (or perhaps 
even audible)—and thus knowable—to those outside the structure.  Thus, consideration 
must be given to a structure’s form in order to assess the extent to which it really does 
connote demarcation of ‘private’ space (and by extension concepts of privacy).  For 
example, an enclosed circular structure would seem to provide greater privacy than a 
semi-circular structure that is completely open on one side and perhaps does not have a 
roof or high walls.  However, even with apparently open forms, there may be strict 
cultural norms regarding who may/not occupy the structure (e.g., see Brooks et al. 1984; 
Parkington and Mills 1991), thus solidifying its definition as private space. 
 
Other Aspects of Socio-Economic Organization 
 Intrasite and Intersite data may yield information regarding the relative 
complexity of hunter-gatherer socio-economic organization.  It should be noted that these 
correlates are not necessarily mutually exclusive, though the extent to which they are 
interrelated will likely vary from one region to another.  Although correlates of economic 
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organization were presented above, here they are considered more specifically with issues 
of social organization, particularly with regard to social aggregation, the potential 
development of small, autonomous groups, corporate labor projects, specialized 
processing/production, long-distance exchange, and potential social distinctions. 
 
Social Aggregation 
One of the most important indicators of a shift in social organization toward a 
larger, perhaps more integrated, structured unit is social aggregation.  Arguably, this is 
also one of the most important steps toward the development of sedentary village-based 
settlement, group identity and territoriality.  Accepting that the Preceramic domestic 
structures in the project area were likely occupied or at least utilized by a small nuclear 
family unit (Malpass and Stothert 1992), occupation by multiple families may be 
indicated by the presence of multiple domestic structures on an individual site (Dillehay 
et al. 2003).  This interpretation would be supported particularly if the structures are 
contemporaneous, of similar form, and aligned relatively close together.  In addition, 
social aggregation may be interpreted if there are other indicators of longer term 
occupation, perhaps semi-sedentism.  If structures are not necessarily located in close 
proximity, but still have the same form, similar associated artifacts or features, and 
overlapping dates, then they may still represent contemporaneous occupation by a loosely 
aggregated social group.  However, the possibility also exists that such a scenario could 
represent repeat visits to the same location by one or more families or individuals who 
alternated the position of their structure(s) to adjust for different factors.  A stronger 
argument for social aggregation may be made if the structures are organized in such a 
fashion that they indicate a planned grouping, particularly if they surround an open, 
communal area.  It should be noted that in the present study, few of the domestic 
structures contained intact, stratified sediments due to deflation.  This resulted in the 
collection of only a small number of carbon samples in direct association with the 
structures.  Contemporaneity will be addressed, rather, based on relative ages as derived 
from diagnostic artifacts found in or very near the structures, the spatial organization and 
orientation of the structures and related features, and similarity of form. 
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 Social aggregation may be further suggested if there is evidence of communal 
behavior.  Communal activities at the Middle Preceramic site of Cementerio de Nanchoc 
in the Zaña Valley (Dillehay et al. 1989; Rossen 1991) and the Late Preceramic 
occupation of the Asana site in the southern Peruvian highlands (Aldenderfer 1990, 1993) 
have been interpreted as ceremonial.  However, communal behavior may also be 
domestic; either would indicate group activity that functions beyond the level of 
individual household ritual, production, or consumption.   
If multiple families are aggregating socially, we might also anticipate evidence of 
subsistence remains (i.e., faunal, botanical) that are sufficient to sustain more than what 
would be expected of a single small nuclear family.  This, of course, would require 
consideration for site formation processes, including the potential for a palimpsest effect 
of multiple reoccupations of the same site, and occasional cleaning activities, where the 
remnants of communal subsistence or ritual behavior are periodically relocated to a locus 
of secondary disposal.  The presence of food or ritual materials for more than one family 
could also speak to possible population increase and duration of site occupation. 
 
Development of Small, Autonomous Groups 
 Following Bogucki’s (1999) model of the development of greater complexity 
among Late foragers of the Late Pleistocene to Mid-Holocene, potential material markers 
for small groups of autonomous social units with stable residential foci (what he calls 
proto-households) is incorporated in the present discussion.  The data that may support 
this type of socio-economic organization overlap somewhat with other interpretations.  
Autonomy should be indicated in part by the potential to obtain sufficient sustenance 
without having to rely heavily on trade relations or the support of others through shared 
surpluses.  Such sustenance independence may be supported by evidence for the use of 
use of local resources or those that may be acquired nearby, perhaps to the exclusion of 
resources from distant areas.  Evidence for communal acquisition and processing of 
foodstuffs might suggest not only autonomy, but also perhaps some sense of social 
cohesion (P. Wilson 1988).  An important point to consider regarding communal 
subsistence activities is the extent to which the exploited resources could be obtained 
through non-specialized knowledge, and thus involve a larger segment of the group (e.g., 
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children, elderly).  Indicators of restricted settlement pattern (reduced mobility), 
increased duration of site occupation, and perhaps soft territoriality (as discussed above) 
also would be consistent with autonomous groups practicing strategies of localization.  It 
is possible that social connections or ties established with other autonomous peoples from 
neighboring or distant lands may have been actively pursued and important (e.g., marital 
ties, ceremonial activity), even if they were not permanent or did not significantly affect 
the daily aspects of socio-economic organization. 
 
Corporate Labor Projects 
If small, autonomous groups occasionally coalesced with other groups or if one 
larger group existed and was under the political guidance of an authoritative body, one 
might expect to see evidence of corporate labor project indicative of more socio-
economically complex societies.  The size, form, and construction materials of Late 
Preceramic monumental architecture required the “synchronized labor of multitudes of 
individuals whose actions were subservient to and under the direction of a coordinating 
authoritative body” (Moseley 1975:102).  If antecedents for early monumental 
architecture existed during the LE/M Preceramic period on the north coast and if the 
necessary socio-economic conditions existed, it is expected that there should be evidence 
for corporate labor projects (Moseley 1975:101-102) involved in the construction of less 
conspicuous architecture or other ceremonial space (Dillehay et al. 1989; Marcos 1988) 
that went beyond the immediate needs of a single household.  Alternatively, communal 
labor may be evidenced through less conspicuous features, such as irrigation canals 
(Dillehay et al. 2005).  Dillehay and others (2005) argue that early canal features 
identified in the Zaña Valley would have been constructed and maintained by a 
communal labor force, intimating a level of scheduling and organization beyond the 
household level.  Maintaining canal features does not require constant attention, thus 
these features could reflect periodic (seasonal?) communal activity that would not have 
required a permanent leader or population. 
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Specialized Processing or Production 
Specialized production or processing of certain subsistence and non-subsistence 
goods could indicate increasing “closure” and complexity (Lourandos 1997).  At the site 
of Cementerio de Nanchoc, Dillehay et al. (1989:744) recognized the specialized 
production of cal (lime), a non-subsistence material that may have been “used as a 
mineral dietary supplement or as an extractive agent with and additive nutrient to coca 
leaves.” The extent to which this specialized production was controlled by an 
individual(s), or was “ceremonial” as opposed to “secular” is poorly understood (Dillehay 
1992:59).  However, public investment in the production of a non-subsistence product 
does suggest increasing complexity of social and economic organization (Dillehay 1992).  
Specialized production or processing of certain goods should be evident by the 
conspicuous abundance of a particular good, the means of manufacturing and/or 
processing, and the associated technology.  As in the case of lime (cal) production at 
Cementerio de Nanchoc, it might be expected that such specialized production may be 
spatially segregated from other activity areas.  However, if specialized acquisition, 
processing, and production of certain good is limited to only select individuals (as 
opposed to the corporate unit), then the activity takes on different significance. 
 
Long-Distance Exchange 
The presence of exotic goods at a given location is generally considered a good 
indicator of either intergroup contact (Bar-Yosef and Meadow 1995; Dillehay et al. 
1989:750; Lourandos 1997:40-41) or the extent of mobility patterns (Dillehay et al. 1989: 
750; Lourandos 1997:41-43; Meltzer 1985).  Depending on the context (i.e., domestic 
midden vs. burial goods), exotic goods could also indicate social differentiation (Moseley 
1975:117).  In addition, depending on the context and distribution, exotic goods could 
indicate the presence of “accumulators” (Hayden 1996; Winterhalder 1981).  If this is the 
case, such an individual may have acted as an initial coordinator of corporate labor 
projects (Moseley 1975).  The presence of exotic goods may also suggest established 
socio-economic connections with non-local peoples (Bar-Yosef and Meadow 1995; 
Dillehay et al. 1989; Lourandos 1997), and could present data significant for 
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understanding possible stimulation for production of surplus due to intergroup feasting, 
ceremony, and exchange (Lourandos 1997:18). 
 
Emerging Social Distinctions 
If differential treatment of the dead is any indication of their treatment in life, then 
variation in burial practices may be understood as a good indicator of the development of 
social differentiation (Dillehay 1992; Lourandos 1997; Moseley 1975:117).  The 
presence of burial goods, variation in position and location of the burial, and differential 
treatment of the dead are generally understood as indicators of increasing social 
distinctions within a given population (King 1978; Moseley 1975:117; Rivera 1991; 
Schiappacasse and Niemeyer 1984; Wright 1978).  Caution should be used, however, in 
making such interpretations; Stothert (1985) suggests that burial data from the Las Vegas 
Culture of coastal Ecuador indicate territoriality and ceremonialism were present before 
social stratification.  Additional indicators of social distinction may be represented by 
differential construction techniques and locations of contemporaneous houses, and 
differential distribution of artifacts associated with those structures. 
 
Individually, none of the above correlates of emerging complexity is necessarily 
permanent.  People can actively choose to continue, intensify, or abandon them in 
response to changes in the social, economic, or natural setting.  That said, however, there 
is likely a “point of no return” (Lavallée 2000), where various of the above factors co-
occur within a single group—the combination of which sets in motion changes that no 
longer permit the option of such flexibility (at least not on the societal level).  As will be 
demonstrated in the following chapters, LE/M populations of the QBT area do not reach 
that point.  They maintain elements of or tendencies toward greater socio-economic 
complexity, but they are balanced with continuity of other principles of hunter-gatherer 
organization.  They actively negotiated elements of change and persistence in a system 
that demonstrated their flexibility in adaptive strategies, which permitted them to remain 
in an area to which they had established a cultural connection over the course of some 
1500 years of occupation, in spite of changing environmental conditions. 
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Summary 
 Using data and factors derived from multiple models regarding the development 
of complexity and domestic architecture, several intrasite and intersite correlates were 
developed to anticipate possible archaeological markers of emerging complexity and the 
domestication of space.  Evidence for the separation of public and domestic space, 
corporate labor projects, specialized production, long-distance exchange, variability in 
burials, changes in subsistence system, and economic intensification are considered as 
correlates for changes in socio-economic processes that are likely related to increasing 
complexity (Lourandos 1997) and trends toward the development of monumental 
architecture (Dillehay 1992).  Significant changes in settlement organization may also 
indicate increasing complexity.  Such changes are evident in changing settlement 
patterns, the development of territoriality and regionalization, and intersite separation of 
public and domestic activity (Dillehay 1992; Dillehay et al. 1989; Lourandos 1997).  
These correlates may be used to examine the timing and nature of the development of 
complexity among early hunter-gatherers, with the intention of addressing the processes 
involved. 
Decoupling the various characteristics we tend to lump together as ‘complexity’ 
will allow us to focus on those factors in each region that were most significant, rather 
than inappropriately overlaying models where they are not really applicable.  A more 
open approach to conceptualizing and researching the in situ cultural transformations of 
early societies in the Andes is particularly important given the apparent degree of 
variability in social, economic, and technological systems of organization that 
characterized much of the Preceramic period up until the widespread adoption of 
agriculture and maritime economies, population expansion, and construction of 
monumental architecture.  Though similarities certainly may be identified, Early and 
Middle Preceramic cultures of north coast Perú were significantly different than their 
contemporaries in the highlands (Aldenderfer 1990, 1993, 1999; Rick 1980; Rick and 
Moore 1999), on the central and southern coast of Perú (Cárdenas 1999; Malpass 1983; 
Quilter 1989, 1991; Sandweiss 1996, 2003), Chile (Muñoz et al. 1993; Nuñez 1983; 
Zlatar 1983), and Ecuador (Lanning 1967; Stothert 1974, 1985). 
101
This variability speaks to the early regionalization that occurred and proliferated, 
indicating the importance of localized settlement and subsistence strategies from very 
early times in the occupation of each of these regions.  In the north coast region, 
significant changes in socio-economic organization and human perception, occupation 
and use of the landscape preceded the development of full-scale agriculture, though in 
some cases it accompanied horticulture.  In the Quebrada Talambo and del Batán regions 
during the Early to Mid-Holocene (ca. 9000-4500 BP), Preceramic domestic architecture 
and rudimentary canals are viewed as indicators of these changing perceptions of the 
landscape, and the exacerbation of nature-culture dialectic that likely formed the basis for 
subsequent developments in the intentional manipulation of their natural environment.  It 
is also proposed that at some sites, the presence of multiple domestic structures indicates 
occupation by small, autonomous social groups.  Their economic organization was based 
largely on locally available resources, some of which may have been acquired and 
prepared communally.  Intensification of these processes ultimately resulted in the 
agricultural village lifeways of the Late Preceramic and Initial Periods. 
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Chapter 4: 
Methodological Framework 
 
 Long-term processes of socio-economic transformation and domestication of the 
landscape among Early to Mid-Holocene hunter-gatherers of the lower Jequetepeque 
Valley were addressed using a methodological framework that focuses on three main 
research questions.  First, to what extent did the Late Early-Middle Preceramic 
populations of the QBT area demonstrate localization in terms of settlement, economic 
organization, and technological organization?  Second, to what extent is there material 
evidence for changes in the occupation and use of space, and what might these changes 
indicate about the development of a sense of place and domesticating the landscape?  
Third, is there material evidence for changes in socio-economic organization, such as 
social cohesion and tendencies toward group identity, or does there appear to be more 
evidence for continued social and adaptational flexibility?  The correlates presented in 
Chapter 3 to explore each of these questions may be grouped into five general data 
categories: settlement, subsistence, paleoecology, technological organization, and 
intrasite spatial organization.  In order to acquire the necessary data within these 
categories, a tripartite system was utilized, including: 1) intensive pedestrian survey; 2) 
limited test excavations and block excavations at selected sites; and 3) various specialized 
data analyses.  First, however, a brief overview of previous projects in the nearby 
Chicama and Zaña Valleys is presented. 
 
Previous Research in the Zaña and Chicama Valleys 
 Relevant archaeological investigations have been undertaken in areas in the 
vicinity of the QBT project area, including: to the north in the Zaña Valley (1976-1998) 
(Dillehay et al. 1989, 1998, 2003, 2005; Dillehay and Netherly 1983; Rossen 1991); and 
to the south in the Chicama Valley/Cupisnique area (1974-1997) (Becerra 1999; Briceño 
1999; Chauchat 1988; Chauchat et al. 1998; Gálvez 1999) (Figure 4.1).  Fieldwork in 
each of these project areas resulted in the identification of numerous sites, including 
many from various phases of the Preceramic Period.  These efforts are briefly reviewed  
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Figure 4.1.  Map indicating the location of the Zaña/Nanchoc, Proyecto Pacasmayo, 
QBT, and Chicama/Cupisnique project areas.  Also indicated are areas of intensive 
Preceramic occupation during the Terminal Pleistocene to Mid-Holocene (plotted on the 
Chepén Topographic Quadrangle, 1:100,000 scale [Instituto Geográfico Nacional de la 
Republica del Perú] using ArcView 3.2 GIS program). 
 
 
here because they provide appropriate comparative methods and data for the current 
project. 
Zaña Valley and Nanchoc Area 
The Zaña Valley is located 15 km north of the Quebrada del Batán area, and the 
Nanchoc area of the larger Zaña-Niepos project area is only about 10-12 km northeast of 
the upper reaches of the Quebrada del Batán and Quebrada Higueron (Figure 4.1).  Over 
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the course of more than two decades of research, Dillehay, Netherly, and Rossen 
identified numerous sites from all periods of Prehispanic occupation in this project area, 
including clusters of Preceramic sites in the upper reaches of the Zaña Valley and 
associated lateral canyons (quebradas).  A model put forth by Dillehay and others (1989, 
1998) based on the results of this research, particularly as they pertained to the Middle 
Preceramic occupation (ca. 8500-4500 BP) and issues of emerging complexity, was 
presented above in Chapter 3.  This section briefly presents some of the results as they 
pertain to the present project. 
Initial survey and testing conducted by Dillehay and Netherly (1983; Dillehay et 
al. 1989) resulted in the identification of 62 Preceramic sites in the Zaña Valley.  Three of 
these sites (Chichal Alto II, Macauco I, and La Toma) are located in the lower upper 
Zaña Valley and Niepos highlands above the Nanchoc Valley.  Most of the remaining 
sites, including the Cementerio de Nanchoc site (CA09-04), with two low earthen 
mounds, and 47 other sites are located in the Nanchoc Valley (Dillehay et al. 1989:736, 
Figure 2).  Among these sites, 36 are located in the small side quebrada drainages in the 
vicinity of the Cementerio de Nanchoc site, 13 of which have been at least partially 
excavated (Dillehay et al. 1998:113; Rossen 1991).  Deposits at these sites were generally 
shallow, ranging between 10 and 60 cm below surface.  This additional fieldwork refined 
our understanding of the chronology and nature of Middle Preceramic occupation, 
particularly in the Quebrada de Las Pircas and Quebrada Tierra Blanca drainages in the 
Nanchoc area (Dillehay et al. 1989:Figure 2), which formed the basis of definitions of 
two Middle Preceramic phases: Las Pircas (ca. 8500-7000 BP) and Tierra Blanca (ca. 
7000-4500 BP).  Middle Preceramic sites in the Nanchoc area were interpreted as 
domestic residential occupations, yielding evidence of groundstone tools, chipped lithics 
(including almost exclusively unifacial tools), some domestic structures (some with posts 
and prepared floors), hearths, botanical remains (including cultigens), faunal remains, 
occasional burials (discussed further below), radiocarbon dates (Table 4.1), and no 
evidence of Ceramic Period occupation (Dillehay et al. 1989, 1998; Rossen 1991; Rossen 
and Dillehay 2001; Rossen et al. 1996).  Surface scatters on many of these sites indicated 
the potential to identify distinct clusters representative of different households, activity 
areas, and other organizational characteristics (cf. units or unidades identified on  
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Table 4.1.  Late Paiján and Middle Preceramic-age radiocarbon dates from sites in the 
Zaña Valley, including the Nanchoc area (Dillehay et al. 1989, 1999, 2003; Rossen 
1991:150; Rossen et al. 1996:397)§. 
Site Uncorrected Date (14C BP) Lab No. 
PV-19-122-1 9980 ± 80 Beta 154099 
PV-19-97-8 9520 ± 130 Beta 154124 
PV-19-101-11 8470 ± 60 Beta 154126 
CA09-85 8410 ± 140* Beta 33526 
PV-19-100-7 8270 ± 60 Beta 154125 
CA09-28 8260 ± 130 Beta 33524 
CA09-28 8210 ± 180* Beta 33523 
CA09-52 8080 ± 70 Beta 30781 
CA09-27 7950 ± 180 Beta 12385 
CA09-52 7920 ± 120 Beta 12384 
CA09-52 7850 ± 140 Beta 33525 
CA09-04 7720 ± 100 UCR 2371 
CA09-27 7690 ± 70 Beta 30779 
CA09-27 7630 ± 80 Beta 30778 
CA09-04 7190 ± 130 Beta 5708 
CA09-04 6850 ± 80 Beta 3825 
CA09-04 6730 ± 110 Beta 4562 
Macauco I 5910 ± 390 Beta 4243 
CA09-04 3700 ± 60 (BC) † 
CA09-77 3695 ± 70 (BC) † 
CA09-50 3680 ± 60 (BC) † 
CA09-81 3510 ± 30 (BC) † 
§ These dates are not exhaustive of those recovered from sites in the Zaña Valley 
* denotes small samples with extended count date 
† these dates were reported in Dillehay et al. 1999 in BC form; lab numbers were not indicated 
 
 
 
Paijanense sites in the Chicama/Cupisnique are [Chauchat et al. 1998] discussed below).  
Evidence for limited participation in long-distance exchange is evidenced by the presence 
of some exotic materials from highland and coastal areas, which occur in low-
frequencies, such as “quartz crystals, stingray spines, colorful marine shells, fossils, 
beads and amulets made of malachite, and one broken Paiján projectile point made of an 
exotic, bright red jasper” (Dillehay et al. 1998:115).  In addition, at least two sites (CA 27 
and CA 52; possibly CA 50) contained evidence of ditch-irrigated gardening based on the 
presence of small, rudimentary canals and furrows (Dillehay et al. 1989:750; 1999:114, 
118; 2005).  Occupants of these residential sites are thought to have possibly participated 
in communal activities (perhaps involving the processing of lime for use with coca) at the 
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Cementerio de Nanchoc site (discussed in greater detail in Chapter 3; see Dillehay et al. 
1989, 1998). 
In addition to the communal rituals practiced by Middle Preceramic populations 
at the Cementerio de Nanchoc site in the upper Zaña Valley, they also participated in 
mortuary practices (Rossen and Dillehay 2001).  Rossen and Dillehay (2001) assessed 
differences in these practices from early through later Middle Preceramic times based on 
recovered human remains from Las Pircas- and Tierra Blanca phase sites.  Human 
skeletal remains were found at three Las Pircas (ca. 8500-7000 BP) sites (CA-09-27, CA-
09-52, and CA-09-28), many of which were fragmentary, due in part to intentional 
bonebreaking and cutting (Rossen and Dillehay 2001:64).  A single tooth was recovered 
from site CA-09-27.  At CA-09-28 “human remains were recovered in three forms: (1) a 
series of bone clusters and crushed bone concentrations, (2) one complete intact flexed 
burial, and (3) fragments scattered throughout the midden” (Rossen and Dillehay 
2001:65).  The complete burial was that of an adult male, which had been covered by 
large stones.  Another adult male burial was recovered from site CA-09-52, but it was 
highly fragmented.  In addition, 262 disarticulated human bone fragments were mixed in 
with midden deposits across this site, many of which were “possibly cut and/or 
deliberately crushed” (Rossen and Dillehay 2001:67).  Several of these fragments were 
also calcinated or carbonized (ibid).  Three fragmented vertebrae of a newborn infant 
were recovered from the central excavation block at site CA-09-52, which was spatially 
segregated from the areas where these other human remains were identified.  Fewer 
skeletal remains were recovered from Tierra Blanca-age sites; these consisted of a single 
assemblage of 179 highly fragmented human bones, which were recovered from a house 
floor at site CA-09-77 (Rossen and Dillehay 2001:69).  At least some of these remains 
are from subadults, and many show evidence of having been burned (Rossen and 
Dillehay 2001:69).  Based on the remains from this site, Rossen and Dillehay (2001:70) 
propose that burial practices of the Tierra Blanca phase were more haphazard than those 
of their Las Pircas predecessors. 
Rossen and Dillehay (2001:69-70) further propose that the cutting, burning, 
and/or deliberate crushing of some human bones from Tierra Blanca and Las Pircas 
contexts, coupled with the fact that they were largely fragmented and disarticulated, 
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and—in some cases—mixed with other faunal remains, indicate evidence for possible 
cannibalism.  These burial practices are seen as part of a larger process of Middle 
Preceramic ritualization, that may have been related to the uncertainties that often 
accompany new or changing circumstances, including the shift to plant cultivation 
(Rossen and Dillehay 2001:70). 
The shift to cultivation and intensified plant exploitation may be further indicated 
by the stone tool technology of Middle Preceramic sites in the Zaña/Nanchoc area.  The 
chipped lithic assemblages among these sites included over 50,000 collected artifacts, 
and contained very little evidence of bifaces (one Ayampitin-like point made from exotic 
brown chert [ca. 6950-1950 BP] and one proximal fragment of a Paiján point).  Most of 
the materials consisted of abundant debitage and expedient flake tools (i.e., retouched and 
utilized flakes), as well as flake and slab choppers.  These simple tool forms comprise the 
Nanchoc Lithic Tradition, which consists of 23 formal distinctive types (Rossen 1991, 
1998), many of which were likely used for woodworking and/or plant processing.  
Although Early Preceramic Paiján points have been identified in the Zaña area, they 
appear to be confined to sites located in the upper lower- to mid-valley area within about 
10-35 km of the coast (although at least two Paiján sites [El Palto and CA-09-55-2] were 
also identified further up-valley)(Dillehay et al. 1989; 2003:5).  This spatial separation 
and the ability to distinguish assemblages of non-Paiján producing Preceramic societies 
differentiate the Zaña case from that of the Chicama/Cupisnique area (discussed below).  
Lithic raw materials represented in the assemblages from these Middle Preceramic sites 
were almost exclusively locally available (e.g., basalt, andesite, diorite), with the 
exception of a few examples of non-local materials (e.g., silex, jasper, and quartz) that 
likely came from highland or coastal source locations or possibly from the QBT area (in 
the case of the quartz). 
 As will be demonstrated in greater detail in the following chapters, a number of 
factors make the Zaña/Nanchoc project appropriate as a comparative source of 
information for LE/M occupation of the QBT project area.  First, is the close proximity of 
these areas (Figure 4.1).  Second, there are broad similarities in tool forms—particularly 
the retouched flakes—and the lithic raw materials (see Chapter 8).  Third, there are 
similarities in domestic architecture, such as the various circular, stone-lined structures in 
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both areas and the rectangular segmented structure from Je-890 (Figure 2.5), which is 
similar to a Tierra Blancas phase structure from the Nanchoc site of CA 77 (Dillehay et 
al. 1998:117).  Fourth, the range of materials and features recorded among LE/M sites in 
the QBT area are the same as those identified above for Middle Preceramic sites in the 
Nanchoc area, with the exception of burials, ceremonial mounds, and cultigens.  Fifth, the 
history of deposition and taphonomic agencies were broadly similar in these areas, 
resulting in excellent surface visibility of archaeological sites and generally shallow 
intact deposits.  The depth of deposits in the QBT area were generally between 7 and 22 
cm below surface, but a few sites contained deposits that went as deep as 30-50 cm bs.  
Sixth, eight radiocarbon dates obtained on charcoal samples from six sites (Je-393, Je-
431, Je-772, Je-901, Je-937, and Je-1002) in the QBT area compare well with those 
identified among Late Paiján (a later phase of the Early Preceramic) and Middle 
Preceramic in the Zaña/Nanchoc project area (see Tables 4.1 and 4.2).  Lastly, the 
distribution of Preceramic sites in both areas, as well as the Chicama/Cupisnique Area 
(discussed below) indicates a pattern of localizing occupation in the foothill region along 
the western flanks of the Andes, as opposed to the coastal plain or valley floor. 
 
 
Table 4.2.  Transitional Late Early/Middle to Middle Preceramic radiocarbon dates 
obtained in the QBT project area (note: all dated samples were wood charcoal). 
Site TU Feature Level cmbd
AMS date
(14C BP) Error
Cal BP 
(2 sigma) Lab # Period/Phase 
Je-431 13  2 10 9041 48 10282-10043 AA57964 Late Early/Middle Preceramic
Je-431 1  7 30-35* 9032 50 10270-9939 AA57955 Late Early/Middle Preceramic
Je-431 1  4 20 8983 65 10244-9912 AA57956 Late Early/Middle Preceramic
Je-1002 4 3 5 24 8854 62 10176-9704 AA57943 Late Early/Middle Preceramic
Je-937 1  2 8.5 8751 47 9907-9557 AA57969 Late Early/Middle Preceramic
Je-772 1 1 3 11.5 8420 40 9526-9316 Beta 206431 Late Early/Middle Preceramic
Je-901 1  2 9.5 6670 230 7972-7027 AA57952 Middle Preceramic 
Je-393 1  6 27.5 4584 36 5448-5057 AA57960 Middle Preceramic 
Je-971 1 Structure 5 1 4 3690 440 5285-2963 AA57965 Late Preceramic 
*This sample was an aggregate of several smaller wood charcoal fragments from the same test unit and excavation level. 
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Chicama Valley and Cupisnique Area 
 Claude Chauchat and his colleagues and students undertook an intensive and 
extensive survey of the right margin of the Chicama Valley and the Cupisnique area 
(Figure 4.1; project area measures about 1467 sq. km) beginning in 1974 and continuing 
intermittently for some two decades (Chauchat et al. 1998:9; see Chauchat et al. 1998:5-8 
for discussion of earlier research in the area).  This survey project began at the same time 
as the first excavations of Paiján sites in the region (ibid).  Some of the sites they 
revisited were previously recorded by Hecker and Hecker (1990).  The results of this 
survey are presented in a recent volume (Chauchat et al. 1998) as well as earlier 
publications (Chauchat 1975, 1977, 1978, 1988).  This project has also resulted in several 
other investigations targeting specific sites or issues (Becerra 1999; Briceño 1994, 1995, 
1999; Chauchat et al. 2004; Gálvez 1990, 1992a-c, 1999; Pelegrin and Chauchat 1993). 
 Sites were identified based on the presence of cultural material visible on the 
surface, although delineating the boundaries of lithic scatters (presumably Preceramic-
age) proved to be particularly problematic.  Within a given site, the survey team 
identified “units” (unidades), or areas of apparently distinctive activity (e.g., lithic 
knapping features).  Given the relative density of cultural materials in some parts of the 
Chicama/Cupisnique project area, it was difficult to determine where one site ended and 
another began.  In ambiguous cases, the surveyors delineated the limits of a site when 
there was a wide vacant zone separating one group of “units” from another.  In areas of 
roughly continuous scatters of cultural material, this resulted in rather large sites, 
although individual concentrations (i.e., units) were noted.  In some cases, the boundary 
was determined based on natural topographic elements, such as a chain of hills or the 
edge of a terrace.  At other sites, boundaries were determined based on the spatial 
distribution of different material classes (e.g., lithic workshop features of distinct raw 
materials, but in close proximity, were in some cases identified as two sites) (Chauchat et 
al. 1998:9).  This is a key difference with the approach taken in our project; we would 
have considered such features to have been part of the same site, unless there was a large 
area of separation between them (ca. 30-50 m) or a significant feature of the landscape in 
between (e.g., a drainage or hill). 
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 A total of 211 sites were identified in the Cupisnique area and 205 sites were 
identified in the Chicama area.  The information recorded for each site included: site 
number, cartographic data, location, natural setting, chronology, description, and map 
(Chauchat et al. 1998:9).  The majority of these sites contain evidence of two or more 
cultural or chronological components.  Some 196 sites contained Paijanense components.  
About three to eight additional sites contained possible evidence of Late Preceramic 
occupation (Chauchat et al. 1998:155).  It is important to note that the Paijanense sites 
did not all contain projectile points or radiocarbon dates that are considered diagnostic of 
this Early Preceramic culture.  Among these sites, several have yielded radiocarbon dates 
ranging from about 10,600 to 8300 14C BP (Table 4.3) (Chauchat 1988:59; Chauchat et 
al. 2004:30), which is well within the range of dates cited elsewhere for Paiján (Dillehay 
2000; Dillehay et al. 2003; Moseley 1992) and for the initial part of the Middle 
Preceramic (Dillehay et al. 2007).  One other date, which fits well within the Middle 
Preceramic Period (5490 ± 140 BP [GIF 3565]), was derived from site PV22-12 in an 
area of midden with fish vertebrae and some lithics, none of which were identified as 
bifaces or bifacial reduction debris (Chauchat et al. 1998:21).  Rather than interpreting 
this as possible evidence of a later, non-Paiján producing occupation of the site, Chauchat 
and others determined this to be the Paijanense; indeed they stated that this “was the first 
discovery of Paijanense food remains in the zone” (Chauchat et al. 1998:21; translation  
 
 
Table 4.3.  Preceramic radiocarbon dates reported for the Cupisnique area (referred to as 
PV22 or Pampa de los Fósiles [P. de F.]) (Chauchat 1988:Table 3).  
Site Unit* Uncorrected Date (14C BP) Lab No. 
PV22-14 ? 10,640 ± 260 GIF 9405 
PV22-14 2 10,380 ± 170 GIF 5160 
PV22-13 2 10,200 ± 180 GIF 3781 
PV22-13 1 9810 ± 180 GIF 4161 
Ascope 5 4 9670 ± 170 GIF 4912 
PV22-14 2 9600 ± 170 GIF 5162 
PV22-13 11 9490 ± 170 GIF 4914 
PV22-14 2 9360 ± 170 GIF 5161 
PV22-13 29 9300 ± 170 GIF 4915 
PV22-14 2 8730 ± 160 GIF 5159 
PV22-27 1 8260 ± 160 GIF 4162 
PV22-12 7 5940 ± 140 GIF 3565 
* “unit” here refers to an activity area or feature, as opposed to the unit of excavation 
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by author).  This was a rather curious assessment considering the fact that still later 
evidence of occupation was evidenced by the presence of ceramics at this site, thereby 
further supporting an interpretation that people at various phases and cultures of 
prehistory considered this location to be suitable for occupation. 
Regardless, any site that did not contain Paiján points, but did contain other types 
of lithic tools and debris that were considered similar to those from excavated Paiján 
contexts, was designated as Paijanense (Chauchat et al. 1998:156).  Lack of evidence for 
projectile points or formal unifacial tools was considered to reflect differences only in the 
nature of occupation at a site, not differences in temporal or cultural affiliation.  Citing 
the work of Dillehay, Netherly, and Rossen on Middle Preceramic occupation of the Zaña 
Valley (see above), Chauchat concedes the possibility that some of these sites may have 
been occupied by later populations who had abandoned the use of lithic projectile points 
(ibid).  However, he argues that the absence of projectile points among a lithic 
assemblage is not sufficient evidence to consider it to be post-Paiján (Chauchat et al. 
1998:161).  Therefore, all Preceramic components (except the three to eight considered to 
possibly be Late Preceramic) are identified as Paijanense.  This assessment resulted in a 
significant gap in the archaeological record of the Chicama/Cupisnique area, as there 
appears to be a complete vacancy between Paiján times and the Initial Period; all other 
Ceramic Periods are represented (Chauchat et al. 1998:155, 161-163). 
 These sites all contain evidence of stone tool production and/or rejuvenation, and 
variously contain groundstone tools (i.e., batanes, manos), and/or faunal remains 
(including abundant landsnail remains, followed in importance by fish, lizards, fox, small 
birds, reptiles, and rodents) (Chauchat 1988; Chauchat et al. 1998).  At least two or three 
Paiján sites contained evidence of stone-lined domestic architecture (Gálvez 1990, 
1992a), one of which (at site PV23-64) was semi-circular in form and associated with 
lithic flakes and unifaces (identified as Paijanense technology [Chauchat et al. 
1998:104]).  There may be more, however some of the sites with simple structures and 
Preceramic materials also contained evidence of later, Ceramic Period occupation, thus 
making it difficult to assign cultural affiliation of the architecture.  In addition to the 
evidence for domestic activity, several sites in the lower Chicama Valley also contain 
human burials. 
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Human interments have been reported at ten sites in the Cupisnique area, and at 
20 sites in the Chicama area, particularly in the area of Quebrada Santa María (Briceño 
and Millones 1999; Chauchat 1988; Chauchat et al. 1998; Lacombe 1994).  Actual 
burials have been identified by excavation at seven of these sites (ibid), representing 
perhaps as many as 20 individuals.  A radiocarbon date was recovered from associated 
context for only one of these burials, an adult male recovered from site PV22-13.  The 
date, 10,200 ± 180 14C BP (GIF 3781) (Chauchat 1988:60, Table 3), places it in the 
Terminal Pleistocene timeframe.  The remaining burials have been interpreted as being 
Paijanense based on associated cultural materials at each of the respective sites, although 
one may be associated with Fishtail occupation (Briceño and Millones 1999), and another 
is from a site that yielded a Mid-Holocene date (Site PV22-12, 5490 ± 140 [GIF 3565]) 
(Chauchat 1988).  Accepting the researchers’ interpretations of cultural affiliation, these 
burials all likely to date to the Terminal Pleistocene/Early Holocene timeframe, with the 
possible exception of the latter one from PV22-12.   
These burials were in various states of preservation, some of which were only 
represented by disarticulated bone fragments.  However, most were sufficiently complete 
to indicate patterns regarding age, orientation, and special treatment (Briceño and 
Millones 1999).  Most of the remains appear to be those of adults, although at least two 
were of children.  The burials were typically in a flexed position and oriented south to 
north.  Several were missing the cranium, though it is unclear whether this was due to 
intentional removal of the head or, perhaps, evidence that some burials may have been 
partially or wholly removed to make space for another body (Briceño and Millones 
1999:63).  Briceño and Millones (1999:63) posit that some disarticulated remains and one 
child burial at PV62-22 with deep cut marks on the upper portion of its femur close to the 
iliac (Lacombe 1994:283), represent evidence of similar treatment of the dead identified 
during later times in the Zaña Valley, which may have involved  cannibalistic behavior 
(Dillehay et al. 1992; Rossen and Dillehay 2001).  The child burial at PV62-22 in the 
Cupisnique area had additional evidence of special treatment; stones and blocks of clay 
were positioned around the body (Briceño and Millones 1999:Figure 3; Lacombe 1992).  
Special treatment of the dead may also be represented by another child, which was buried 
at PV22-13 with a possible button or pendant made from a perforated fish vertebra 
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(Chauchat 1988:60).  An adult (male?) burial identified at the same site as this child 
appears to have been laid on a layer of embers, partially covered by another layer of 
charcoal and ashes, and possibly covered by a mat of vegetal material (ibid).  An adult 
burial at PV23-188 was capped with hardened clay.  Similarly, another adult burial at 
PV22-63 was covered with a water/clay mixture and ash (Briceño and Millones 1999).  
Taken together, these burial data provide another line of evidence regarding long-term 
trends in the localization of settlement organization and possible ritual activity along the 
lower western flanks of the Andes in northern Perú. 
 
 Accepting the researchers’ cultural assessment of the Chicama/Cupisnique sites, 
the spatial distribution of the 196 Paiján sites indicates an interesting pattern. There are 
no sites on the coast or in the western coastal plain area (5-8 km from the coastline), 
although Chauchat and others (1998:157) argue that the post-Pleistocene rise in sea level 
likely destroyed sites that surely would have existed on the ancient coastline.  There are a 
few sites on the Pampa de los Fósiles, but most of them are clustered in the quebrada 
drainages and low slopes along the western foothills of the Andes (Chauchat et al. 
1998:157, Figure 63).  Despite their distance from the coast (between 10-40 km), a 
number of these sites contain the remains of marine fish.  Chauchat and others 
(1998:157) argue that this is evidence of the large territory occupied by Paijanense 
populations.  They positioned themselves dominantly along the western foothills in order 
to take advantage of the more abundant and varied plant, animal, and water resources, but 
continued to exploit coastal resources.  They further posit the possibility that Paijanense 
groups could have accessed higher elevations relatively easily, as there are no natural 
obstacles to movement into the sierra region (Cajamarca Valley) from the 
Cupisnique/Chicama area.  This pattern is very similar to the one identified in the lower 
Jequetepeque Valley, as discussed in Chapter 5, as well as the Zaña Valley, and further 
supports interpretations of localized settlement and subsistence patterns among 
Preceramic populations along the western flanks of the Andes on the north coast.  
Furthermore, radiocarbon dates obtained during excavation of selected sites in the QBT 
area (Table 4.2) (discussed in Chapters 5 and 6) compare well with those of both the 
Zaña and Chicama project areas. 
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 Intensive Pedestrian Survey 
 These and other studies on the coast of Perú have identified the tendency for 
Preceramic sites to be located on terraces and low hills along relict streams and riverbeds 
in side canyons (i.e., quebradas) along the western slopes of the Andes (Becerra 1999; 
Briceño 1999; Chauchat 1988; Chauchat et al. 1998; Dillehay et al. 1989; Dillehay and 
Netherly 1983; Gálvez 1999; Malpass 1983; Rossen 1991).  This pattern was also 
observed in the lower Jequetepeque Valley.  In 1999 and 2000, pedestrian survey in 
portions of the Quebradas del Batan and Talambo (QBT) was undertaken as part of the 
Proyecto Pacasmayo (co-directed by Tom Dillehay, Alan Kolata, and later, Duccio 
Bonavia; Dillehay et al. 1998, 1998, 2001) (Figure 4.1).  During those seasons, 35 sites 
were recorded in the Quebrada del Batán subarea and 35 were recorded in the Quebrada 
Talambo subarea (Dillehay and Kolata 2000).  The density of sites in the QBT area (70 
sites/27.36 sq. km or 2.56 sites/km2) was higher than anywhere else in Proyecto 
Pacasmayo survey area in the lower valley (Dillehay et al. 1998, 1998, 2001).  
Documentation of such a high density of sites in the QBT area was largely facilitated by 
the arid desert conditions and regular strong winds coming in from the ocean, which have 
caused the deflation of sediment such that there was excellent surface visibility of 
cultural materials, including those that were very ancient—such as Paiján projectile 
points (ca. 11,000-9000 BP).  Despite the deflation of sediments throughout much of the 
region, there were sites in protected settings  (e.g., adjacent to a large hill) with evidence 
of intact deposits, and sites with subtle changes in the topography and constituent natural 
features (e.g., boulders and vegetation) that protected “pockets” of natural and cultural 
deposits.  In addition, some cultural features, such as the basal remains of stone-lined 
domestic structures and stone-lined hearths, provided an additional measure of protection 
of some sediments. 
During the course of this initial Proyecto Pacasmayo survey, seven sites (two in 
Quebrada del Batán and five in Quebrada Talambo) were recorded with domestic 
architecture visible on the surface (Dillehay et al. 1998, 2001) (Table 4.4).  These 
structures were consistent with forms that had been documented in the Zaña (Dillehay et 
al. 1989, 1998; Rossen 1991) and Chicama Valleys (Chauchat et al. 1998; Gálvez 1990,  
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Table 4.4.  QBT sites with evidence of Preceramic domestic architecture. 
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Je-396†      2    2 
Je-431†      7    7* 
Je-439   1        1 
Je-449†      2    2 
Je-470†      1    1 
Je-472†      2    2 
Je-484  2    1    3* 
Je-780      2    2 
Je-790 1 3  4      8* 
Je-804  1        1 
Je-890         1 1 
Je-897     1      1 
Je-936       2   2 
Je-937         1  1 
Je-954  1        1 
Je-970     1 1    2 
Je-971    1  3    4* 
Je-1002      1    1 
Total: 1 7 1 5 2 22 2 1 1 42 
*Not all of these structures are necessarily contemporaneous.     
† These sites were recorded during the Proyecto Pacasmayo 1999/2000 fieldseasons (Dillehay and Kolata 2000; Dillehay et al. 1999) 
 
1992a), as well as the La Paloma site (Benfer 1984; Quilter 1989) and the more distant 
Acha-2 site in northern Chile (Muñoz 1993; Muñoz et al. 1993).  Three of these sites 
contained evidence of multiple circular, stone-lined structures (Table 4.4).  In addition, 
preliminary analysis of lithic tools and debitage from these sites indicated nearly 
exclusive use of locally available raw materials (i.e., quartz, quartzite, rhyolite).  These 
preliminary findings, coupled with a setting that offered access to a wide range of closely 
juxtaposed microenvironmental zones and their constituent resources within the Zaña, 
Chaman, and Jequetepeque Valleys, made the QBT area appropriate for continued survey 
and further investigation on Early to Mid-Holocene hunter-gatherers.  Preliminary data 
suggested the potential to address the three main issues of this research project: 
localization, domestication of the landscape, and socio-economic organization, all in the 
context of long-term hunter-gatherer transformations. 
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 In 2002, the pedestrian survey in the QBT project area was completed (Figure 
4.2), covering those areas that had not been surveyed in the 1999-2000 fieldseasons and 
revisiting several previously recorded sites.  Following the methods employed during the 
previous fieldwork (Dillehay and Kolata 2000), sites were identified based on the 
presence of cultural materials visible on the surface.  In some cases, there was a small, 
tight cluster of artifacts that and the boundaries could be easily delineated.  Other times, 
there were many clusters of artifacts or a wide scatter of materials visible on the surface 
over a large area such that it was difficult to discern truly separate and unrelated zones of 
occupation.  Considering the likelihood that: 1) people could have participated in 
multiple activities while occupying a given site; 2) people (of the same or different 
cultural groups) revisited a site in a relatively short or long period of time; and 3) that we 
often lack the resolution with deflated surface sites to determine the difference, we erred 
on the side of caution to include materials and features of distinct manufacture or 
obviously different temporal periods (e.g., a Paiján point lying next to a ceramic sherd) if 
they were within close proximity and could reasonably be considered part of a delimited 
multicomponent area of occupation and use. 
Upon identifying an archaeological site, its location was registered on topographic 
maps (1:100,000) with the aid of a global positioning system (GPS).  The topographic 
location, landform, and setting were recorded for each site.  The landforms typically 
associated with Preceramic sites included alluvial terraces adjacent to quebrada 
drainages, distal margins of alluvial fans, and ancient paleodunes, though some were 
located in the pampa areas where the quebrada drainages terminated.  Each site was 
mapped and photographed; all features visible on the surface (e.g., activity areas, 
knapping piles, hearths, structures) were photographed and/or mapped in planview.  The 
locations of all features were recorded using a hand-held GPS unit.  Additionally, a 
representative sample of materials from each site was collected for subsequent lab 
analysis and identification.  A form was completed for each site, including detailed 
information regarding the site description, location, landform, and constituent artifacts 
and features.  If diagnostic artifacts were present (e.g., Paiján projectile points), they were 
noted on the form.  Most sites, however, did not contain materials immediately 
identifiable as temporally diagnostic; as a result they were identified only generally as  
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Figure 4.2.  Map of the Lower Jequetepeque and the distribution of Preceramic sites 
recorded during survey by Proyecto Pacasmayo (Dillehay et al. 1998, 1999, 2001) and 
subprojects (2002/2003) in the QBT (plotted on the Chepén Topographic Quadrangle, 
1:100,000 scale [Instituto Geográfico Nacional de la Republica del Perú] using ArcView 
3.2 GIS program). 
 
 
containing a Preceramic component or consisting entirely of Preceramic materials 
without an ‘Early’, ‘Middle’, or ‘Late’ designation (but see discussion below regarding 
site database separation).  These designations were surmised upon completion of the data 
analyses.  Later period sites were also recorded (i.e., Formative [ca. 3800-3000 BP], 
Early Horizon [ca. 2900-1800 BP], Moche [ca. 1800-1200 BP], Chimú [900-530 BP] and 
Inca [530-470 BP]), and representative samples of ceramics were collected.  It should be 
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noted, however, that the density of these later sites was significantly lower than those of 
the Preceramic sites in the QBT area (n = 53+).  For a more extensive discussion of these 
later period occupations of the lower Jequetepeque Valley see Dillehay and Kolata 
(2000), Dillehay and others (1998, 1999, 2001, 2004) Swenson (2004, 2007), Hecker and 
Hecker (1990), Eiling (1987). and Castillo (2001, 2003). 
Separating the Survey Site Database 
As noted in Chapter 1, the QBT project is the subject of on-going research as part 
of the Proyecto Pacasmayo (Dillehay et al. 1998, 1999, 2001), as well as the present 
dissertation research and that of my colleague, Greg Maggard (2008).  This research is 
primarily concerned with the LE/M phase (ca. 9000-4500 BP), while Maggard’s research 
focuses on the Early Preceramic occupants of the area (Fishtail and Paiján [ca. 11,000-
9000 BP]).  Because all of the 310 Preceramic sites in the QBT area were identified 
based on surface materials (which consisted dominantly of lithics), and only 10 yielded 
radiocarbon dates on samples obtained during excavation, we had to develop a means of 
separating those sites that would be investigated for each respective project.  To do so, 
we relied heavily on the previous research and resulting lithic studies from the nearby 
Zaña and Cupisnique areas. 
Returning briefly to the lithic assemblages represented among Preceramic sites in 
both the Zaña/Nanchoc and Chicama/Cupisnique areas, it is worth noting the different 
interpretations presented by Dillehay and colleagues, and Chauchat and colleagues, 
specifically regarding unifacial tools.  Many of the unifacial tools identified in the 
Cupisnique area, including utilized and retouched flakes (i.e., “common tools” [Chauchat 
et al. 2004]) appear to be roughly similar to those of the Nanchoc Lithic Tradition 
(Rossen 1991, 1998) based on descriptions and drawings provided in various publications 
(Chauchat 1988:Figure 2.7c-h; Chauchat et al. 1998, 2004).  In fact, many of the 
Chicama/Cupisnique site assemblages lack any evidence of bifaces, and instead consist 
“mostly of utilized flakes, denticulates, and a few pebble tools” (Chauchat et al. 2004:2; 
see also Chauchat 1988:54-57).  The key difference is that Chauchat and his colleagues 
(1998, 2004) consider these tools to be Early Preceramic or Paijanense (even in the 
absence of Paiján points and associated radiocarbon dates), based on the co-occurrence of 
these general kinds of tools and Paiján points at excavated sites.  Dillehay and his 
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colleagues consider similar unifacial assemblages of the Zaña Valley to be Middle 
Preceramic based on associated radiocarbon dates, stratigraphic evidence, and lack of 
evidence for bifaces or bifacial reduction; they have even identified series of regularized 
characteristics that allowed them to consider the tools to be part of a recognizable 
tradition (Nanchoc Lithic Tradition) (Dillehay and Rossen 2001; Dillehay et al. 1989, 
1998; Rossen 1991, 1998).  Certainly, both camps have amassed substantial data over the 
course of more than two decades of research in each project area to support their 
respective interpretations.  But an important question may be posed of Chauchat’s 
interpretations: does the co-occurrence of Paiján points and simple flake tools at some 
sites necessarily mean that all simple flake tools are contemporaneous with that industry?  
The Zaña research clearly demonstrates that the answer to this question is “no.” 
In using the results of the studies in both areas, however, we devised a means of 
separating the Preceramic sites in the QBT project area based largely on the surficial 
data—including the presence or absence of certain kinds of tools and/or features.  Those 
sites that contained any evidence of projectile points (Paiján or Fishtail), bifaces, bifacial 
reduction, and/or limace-style unifaces were identified as Early Preceramic, and thus the 
subject of Maggard’s dissertation project.  Many of these sites also contained evidence of 
simple, informal flake tools (i.e., retouched or utilized flakes); the extent to which these 
represent differential tool use of Early Preceramic occupants or, potentially, subsequent 
occupations by non-biface producing people will be explored in that work.  Those sites 
that contained no evidence of bifaces (projectile point or otherwise), bifacial reduction, or 
limace-style unifaces, but did contain retouched and/or utilized flakes similar to those of 
the Nanchoc Lithic Tradition were considered to be post-Paiján.  Considering the fact that 
the transition from one tradition to another was not likely immediate, and the fact that we 
obtained radiocarbon dates in association with informal flake tools (in contexts that 
lacked any evidence of bifacial tools) ranging between 9000-6400 years ago, we 
determined that the period of affiliation for these sites likely spanned the end of the Early 
Preceramic into the Middle Preceramic Period.  Thus, these sites are considered 
Transitional Late Early/Middle (ca. 9000-8500 BP) to Middle Preceramic (ca. 8500-4500 
BP) (i.e., LE/M).   In addition, a few sites were assigned to either the Early or the LE/M 
phase based on domestic architecture that appeared similar in form to those from dated 
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contexts elsewhere (e.g., circular and segmented rectangular forms in the Zaña Valley 
that dated to the Early and Middle Preceramic phases, respectively [Dillehay et al. 1989, 
1998, 2003; Rossen 1991]).  A number of sites yielded only debitage and could not 
confidently be assigned to either the Paijánian Early Preceramic or the LE/M phase; these 
sites are considered in the overall numbers of Preceramic sites in the QBT area and 
general assessments of site distribution, but they are not included in more detailed studies 
of the lithic materials in this dissertation.  Fuller discussion of the survey results and the 
site database for the current project is presented in Chapter 5. 
 
Test and Block Excavations 
Fifteen sites in Quebrada del Batan and nine sites in Quebrada Talambo (Figure 
4.3) were selected for limited test excavations based on the potential for intact deposits 
and recovery of datable materials (i.e., carbon samples), as well as features, activity 
areas, and artifacts observed on the surface during survey.  All 24 sites contained data 
relating to the organization of lithic technology, including formal and/or informal 
reduction strategies.  Of these sites, six yielded evidence regarding LE/M occupation 
(Table 4.5) (based on associated radiocarbon dates), including lithic tools and debris 
(including NLT-like flake tools), faunal remains, botanical remains, hearths, burned soil 
features, charcoal samples, and in one case, a portion of a Middle Preceramic-age 
rudimentary canal feature (Je-393).  An additional four sites (Je-463, Je-890, Je936, and 
Je-971) yielded excavation data that are likely from LE/M occupation based on the 
presence of: 1) domestic structures that appear similar to those identified in the Zaña 
area, 2) NLT-like flake tools, and/or 3) the absence of evidence for earlier Paiján or later 
Ceramic-period occupation. 
In light of the importance of domestic architecture to our understanding of socio-
economic organization and processes of localization and domesticating the landscape, 
several of these structures were tested.  At the time of our initial work, it was often 
difficult to assess the likely cultural affiliation of a particular structure—either because 
there was evidence of both Preceramic and Ceramic occupation or because the forms are 
those that are known to date to different time periods in other parts of the Central Andes 
(e.g., the circular form appears early and persists in some cases as late as 3600 BP  
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Figure 4.3.  Distribution of tested sites in the QBT area that yielded evidence of LE/M 
occupation (plotted on the Chepén Topographic Quadrangle, 1:100,000 scale [Instituto 
Geográfico Nacional de la Republica del Perú] using ArcView 3.2 GIS program). 
 
 
 
Table 4.5.  Sites in the Quebradas del Batán and Talambo project area that yielded 
excavation data from LE/M contexts. 
Site Test Unit/Block Dimensions Excavation context Subarea 
Je-393 1 m2 Midden Talambo 
Je-431* 2x2 m +1 m2 Land snail midden Talambo 
Je-772 1 m2 Midden Talambo 
Je-463 1 m2 Land snail midden Batán 
Je-890 1 m2 Structure 1 Batán 
Je-901 1 m2 Midden Batán 
Je-937 1 m2 Midden Batán 
Je-971 1 m2 (x 3) Structures 5 and 7 Batán 
Je-1002 2x2 m Land snail midden Batán 
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[Nuñez 1983).  In the Quebrada del Batán subarea, eight sites (Je-439, 890, 901, 936, 
937, 971, 983, and 1002) contained evidence of domestic structures that were considered 
at the time of initial identification to be Preceramic in age.  The stone-lined structural 
forms included circular, “V”-shaped, semi-rectangular, rectangular, and rectangular-
segmented.  In the Quebrada Talambo subarea, site Je-393 contained several semi-lunar 
structures, including one large structure on a low hill, which were interpreted as being 
associated with the early Ceramic Period occupation of the site (i.e., Cupisnique).  
However, there was also substantial evidence of Preceramic occupation, and intact 
subsurface deposits (as indicated by the profiles of several looter holes on the site).  It 
was thought that there was a good likelihood of recovering buried data from these earlier 
occupations of the site.  Six sites in Quebrada Talambo contained evidence of stone-lined 
Preceramic domestic structures, whose forms included circular, semi-rectangular, and 
semi-lunar/L-shaped (Je-431, 470, 484, 780, 790, and 804).  The 14 QBT sites with 
domestic structures were tested to collect data on domestic activities, subsistence, and 
intra-site settlement patterns, in addition to technological organization.  However, only 
nine houses were tested directly, either with excavation units completely within the 
structure or straddling one wall.  The tested structures themselves contained minimal 
evidence of intact deposits (3-8 cm below surface), and few radiocarbon dates.  However, 
some nearby areas were better protected from wind erosion and contained evidence of 
domestic activity, including datable materials.  These excavation results are used to 
propose a likely chronological sequence for the different domestic architectural forms in 
Chapter 5.  They are also discussed to the extent that the data are relevant to our 
understanding of LE/M occupation of the QBT area (but see discussion of Je-790 below). 
Testing involved the excavation of one or two 1-m2 units in areas with potential 
for yielding data on domestic activity and/or intact subsurface deposits.  One 50-sq. cm 
unit and two 25-sq. cm units were excavated within small features at sites Je-484, 890, 
and 906.  The small units allowed us to rather quickly identify the presence/absence of 
intact subsurface deposits and determine which sites would be appropriate for block 
excavation.  Larger units excavated during the testing stage might have yielded more 
data, but they also would have required more time, thus reducing the total number of sites 
tested.  The test units were excavated in 5-cm levels to sterile soil.  Intact deposits 
123
generally shallow, averaging between 7 and 22 cm below surface, though seven sites (Je-
393, 431, 918, 979, 983, 1002, 1016) contained deposits deeper than 30 cm below 
surface.  This is consistent with the depth of deposits recorded for Preceramic sites in the 
Zaña Valley (Rossen 1991; see also discussion above)  Soil samples for flotation were 
collected from each 5-cm level in a 25-sq. cm column; in addition, flotation samples were 
collected from all features encountered during excavation.  All remaining soil was 
screened through ¼-inch mesh.  All materials recovered during excavation and screening 
were collected in separate bags according to type, and the bags were labeled with 
provenience data.  All lithic tools and selected carbon samples were piece-plotted; these 
items were collected and bagged separately from the other materials.  Each carbon 
sample was collected in an individually labeled small aluminum foil envelope.  Forms 
were completed for each excavation level, noting the changes in soil, materials and 
samples collected, features encountered, photographs taken, and any other comments.  
Upon completion of the excavation of a unit, at least one wall profile was mapped and 
photographed to document the different soil zones and features identified during 
excavation.  The unit was then backfilled. 
Numerous features were identified during excavation.  Once the boundaries were 
defined, each feature was mapped and photographed in planview.  The feature was then 
bisected and one half was excavated first to provide a profile view, which was likewise 
mapped and photographed.  At least one flotation sample was collected during the 
excavation of the feature; all other soil was screened.  All materials collected from the 
features were separated from the non-feature materials.   
Based on the results of the testing, block excavations were carried out at five sites 
in the QBT project area that had evidence of intact stratigraphy, intact sub-surface 
features (e.g., hearths), and yielded subsistence, carbon, and/or lithic data.  These sites 
included: Je-431 and 790 in Quebrada Talambo, and Je-439, 996, and 1002 in Quebrada 
del Batán.  Block B at Je-431 and Block A at Je-1002 yielded LE/M-period radiocarbon 
dates and associated lithics (including Nanchoc-like flake tools), botanical and faunal 
remains, as well as features and personal adornments (at Je-1002, Block A) (*note that 
LE/M Preceramic was not the only component represented in these excavation units).  
The blocks were each 2-sq. m; they were excavated as conjoining series of four 1-m2 
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units following the methodology described above.  These blocks were expansions of 1-m2 
units that were excavated during the testing phase of the fieldwork and yielded 
substantial evidence of Preceramic occupation. 
One additional site, Je-790, predates the LE/M period of study (with evidence of 
occupation around 9300-9600 14C BP (9334 ± 50 BP [AA57958] and 9530 ± 70 BP [Beta 
185076])), however it warrants special consideration in the present dissertation.  The two 
excavation blocks (A and B) at this site were positioned in an open area on a low hill near 
the center of the site in order to extract data related to the occupation of four ‘L’-
shaped/semi-lunar domestic structures that were located nearby (see Figures 2.3 and 
6.34).  Block A measured 2-sq. m and Block B measured 2 x 4 m; they were excavated in 
the same fashion as those discussed above (in adjacent 1-m2 units).  The evidence from 
this site clearly indicates that it was a residential base camp occupied by perhaps four to 
seven households (there were at least three other structures of similar form identified on 
other parts of the site).  The area where the excavation blocks were placed was used for 
communal preparation of food resources, including land snails, lizard, fish, rodents, and 
indeterminate mammals and vertebrates; plant processing is suggested by the presence of 
groundstone tool fragments.  No other site with this many structures around a communal 
domestic activity area exists in the QBT area for the LE/M period, indicating a significant 
shift in terms of social, economic, and/or settlement organization compared to the earlier 
Paijanense occupation of the region.  As a result, this site is key to later discussions 
relating to the potential causes for this shift, and what it might mean regarding the larger 
issues of localization and domestication of the landscape.  In addition, it provides a 
limited means of comparing the subsistence strategies and architectural styles of the Early 
and LE/M Preceramic occupants of the QBT area.  This is a limited focus of this 
dissertation in part because the Early Preceramic data are primarily to be discussed 
elsewhere (Maggard 2008), and fuller discussion of comparisons between these phases of 
occupation in the study area will be reserved for future publications. 
 
Materials collected during excavation included lithic tools and debitage, faunal 
remains, landsnail shells, carbon samples, botanical samples, and soil samples.  Several 
ceramic sherds were collected from the upper levels of some test excavation units at Je-
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393, Je-431, 484, 918, 983, and 1002.  All materials collected during test and block 
excavation were temporarily housed for analysis in a secure storage facility in the field 
laboratory in Pacasmayo.  All artifacts were washed and labeled according to 
provenience.  The lithics and ceramics were analyzed in the field laboratory.  Flotation 
samples were also processed at the field laboratory.  With the exception of those 
materials that were brought back to the U.S. for further analysis, all materials were placed 
in the Instituto Nacional de Cultura (National Cultural Institute) repository in Trujillo 
upon completion of the field laboratory analyses. 
 
 In summary, the test and block excavations were carried out at selected sites that 
evidenced intact deposits and domestic structures.  The excavations provided abundant 
data, including: 1) stratigraphic and chronological information, permitting evaluation of 
the duration of occupation at these sites and the cycles of use and abandonment through 
time; 2) the collection of soil samples, and floral and faunal materials, which were used 
in paleoenvironmental and subsistence reconstruction; 3) the recovery of carbon samples 
for radiometric dating, including several that were found within features and in relation to 
stone tools; 4) the recovery of numerous lithic tools and debris; and 5) the documentation 
of intra-site features, activity areas and spatial patterns related to domestic occupation.  
All of these data are important for understanding how late Early through Middle 
Preceramic peoples in the QBT area were organized socially, economically, and 
technologically.  This is integral to developing a framework for understanding the extent 
to which these populations were practicing localization, domesticating the landscape, and 
perhaps developing a sense of social cohesion. 
 
Analyses 
 Multiple lines of analyses are brought together to develop interpretations of the 
survey and excavation data in terms of settlement, subsistence, paleoecological, 
technological, and intrasite spatial organization of the Early to Mid-Holocene occupants 
of the lower QBT project area.  These analyses include: typological, metric, and 
functional analyses of lithic tools and debris; faunal analysis; stable carbon isotope, soil 
chemistry, and limited phytolith analysis of select soil samples; paleobotanical analysis of 
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light fraction materials collected during flotation of excavated soil samples; carbon 
dating; and spatial analysis. 
 
Lithic Analyses 
 The largest quantity of materials in the QBT assemblages included chipped stone 
tools and debris (n = 9950).  Of these lithic artifacts, the bulk derived from excavation 
contexts (n = 6188) and the rest were collected during survey (n = 3762).  These were 
subjected to various analyses in the field laboratory.  The basic approach to lithic analysis 
is presented here, but fuller discussions of the methodology and results, as well as 
comparisons with other projects (i.e., the Zaña/Nanchoc and Chicama/Cupisnique areas 
[Chauchat et al. 1998, 2004; Dillehay et al. 1989; Rossen 1991, 1998]) are presented in 
Chapter 8.  Both the debitage and tool categories draw heavily from those used by 
Dillehay and others (1989) and Rossen (1991, 1998). 
Lithic debris were classified according to stage of manufacture in order to provide 
production/trajectory models of lithic technological organization (Andrefsky 1998; 
Bradley 1975; Collins 1975) (Table 4.6).  Lithic tools were typologically categorized 
according to manufacture technique and morphological characteristics (Table 4.7).  The 
tool forms may be generally classified also as formal or expedient.  Formal tools have 
more regularized forms, involve more complex production techniques, and may be suited 
to curation (e.g., resharpening).  Examples of formal tools include bifacial forms, such as 
Paiján projectile points, and unifacial forms, such as limaces.  Informal tools are 
generally produced through minimal modification of flakes (i.e., retouched or utilized 
flakes), and represent more expedient technology.  Tool function was also included in the 
assessment of stone tools when it was discernable, based largely on forms that compared 
well with those of other known assemblages, such as that of the nearby Nanchoc Lithic 
Tradition (Rossen 1991, 1998).  A few tools were analyzed by Dr. Dolores Piperno 
(Smithsonian Institute Tropical Research Institute) for phytoliths as another means of 
assessing function; the results were negative.  In addition, Dr. Tom Dillehay (Vanderbilt 
University) conducted microscopic use-wear analysis on selected chipped stone tools; the 
results of this analysis indicated several possible functional uses of selected formal and  
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Table 4.6.  Chipped lithic debitage typology, codes, and descriptions. 
Debitage Type Code Description 
Core/Core Fragment 1 
Non-tool nodules or chunks of raw material from which a 
flake or series of flakes has been detached, as evidenced by 
the presence of one or more intentional flake removals from 
the surface of the core. 
Cortical Flake 2 
Whole flake (feather, hinge, or step termination present) 
that evidences:  1) identifiable platform, 2) bulb of force on 
the ventral surface, and 3) more than 50% coverage of the 
dorsal surface by the original raw material cortex. 
Partial Cortical Flake 3 
Whole flake (feather, hinge, or step termination present) 
that evidences:  1) identifiable platform, 2) bulb of force on 
the ventral surface, and 3) less than 50% coverage of the 
dorsal surface by the original raw material cortex. 
Interior Flake 4 
Whole flake (feather, hinge, or step termination present) 
that evidences:  1) identifiable platform, 2) bulb of force on 
the ventral surface, and 3) an absence of cortex on the 
dorsal surface of the flake. 
Lipped Interior Flake 5 
Whole flake (feather, hinge, or step termination present) 
that evidences:  1) identifiable platform, 2) bulb of force on 
the ventral surface, 3) absence of cortex on the dorsal 
surface, and 4) a lip, or “hook-like” protrusion, on the 
ventral edge of the platform.   
Broken Flake 6 
Flake that contains 1) an identifiable platform, and 2) a 
bulb of force on the ventral surface, but do not contain any 
evidence of termination (i.e., they are broken and consist 
only of the proximal to medial portion of the flake). 
Flake Fragment 7 
A portion of a flake that lacks either an identifiable 
platform or a bulb of force.  However, the specimen is still 
identifiable as a flake by the presence of either a platform 
or bulb. 
Shatter 8 
A lithic artifact that does not evidence:  1) an identifiable 
platform or, 2) a bulb of force.  Because both of these two 
diagnostic features are absent these lithics cannot be 
assigned to any other debitage category. 
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Table 4.7.  Chipped lithic tool typology, codes, and descriptions.  These descriptions have 
been adapted in part from Andrefsky 1998:20-21, Odell 2003, Ray and Lopinot 1998:69-
70, Rick 1996, Rossen 1991, and Whittaker 1994. 
Tool Type Code Description 
Primary 
Biface 9 
Flakes removed on both faces of the object, mainly through primary flaking 
(i.e., hard-hammer) such that the two sides meet to form the single edge that 
circumscribes the object; the flaking may reflect a random or systematic 
pattern; cortex may be present; cross-section of the artifact is thick and 
irregular; edge of the artifact is typically sinuous; may have been used as a 
functional tool, but usually represents an early stage in the production of a 
more refined tool form (i.e., aborted bifacial blank or production failure) 
Secondary 
Biface 10 
Shaping consists of flake removal on both faces of the object, mainly through 
secondary flaking (i.e., soft-hammer) with some primary flaking, and possibly 
tertiary flaking (i.e., pressure); the flaking reflects a more systematic pattern; 
cortex is generally not present; cross-section of the artifact is thinner and 
lenticular; biface edge may be slightly sinuous to straight; may have been used 
as a functional tool, but usually represents a later stage in the production of a 
more refined tool form (i.e., aborted preform or production failure) 
Projectile 
Point 11 
Shaping is achieved through primary, secondary, and tertiary flaking (hard- 
and soft-hammer percussion and pressure) on both faces; flake removal is 
systematic, resulting in a longitudinally asymmetrical form with a pointed 
distal end and a haft element at the proximal end; latitudinally, the form is 
generally symmetrical; the cross-section is generally thin, and the artifact edge 
is straight or only slightly sinuous; these tools may be classified by known 
stylistic or chronological types (e.g., Fishtail, Paiján) or other as yet unnamed 
forms 
Unidentified 
Biface 
Fragment 
12 
A portion of an object that has been shaped by removing flakes on both faces; 
likely resulting from a fracture during the course of manufacture, or possibly 
through use or post-depositional activity; there is not enough of the original 
form remaining to assign it as either a primary, secondary, or other biface 
Limace 13 
Form produced by systematic primary, secondary, and tertiary flake removal 
on one face; generally thick to nearly triangular in cross section, with one flat 
(unworked) side; longitudinally, may be symmetrical or may be rounded on 
one end and fine-pointed on the other; latitudinally, generally symmetrical and 
slightly tear-drop shaped 
Limace 
Fragment 14 
Incomplete unifacial form, but recognizable as a portion of a limace; broken 
during manufacture, use, or post-depositional process 
Uniface 15 
Form produced by systematic or unsystematic primary, secondary, and/or 
tertiary flake removal on one face, usually the dorsal surface of a large flake 
blank; secondary and/or tertiary flaking may be present on one or both lateral 
edges, and/or on one or both ends; may have cortex present; may be thick or 
thin in cross section; generally asymmetrical longitudinally; may be 
symmetrical or asymmetrical latitudinally; may be wide or relatively narrow; 
forms include: ovate, tear-drop shaped, sub-rectangular, lanceolate-like, 
crescent, waisted, or irregular; depending on the form, there may be evidence 
of provisioning for a haft element on one end 
Unidentified 
Uniface 
Fragment 
16 Incomplete unifacial form, and not recognizable as a portion of a limace; broken during manufacture, use, or post-depositional process 
Retouched 
Flake 17 
A flake of any class with evidence of tertiary flaking (i.e., pressure) along any 
or all lateral edges; generally thin in cross-section; may or may not be 
symmetrical along the latitudinal and longitudinal axes 
Utilized 
Flake 18 
A flake of any class with evidence of small flake removal consistent with use-
wear; no evidence of intentional shaping; evidence of use may be found on 
any or all lateral edges 
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informal tool forms (discussed in Chapter 8).  The raw material type, texture, and variety 
were also identified for all tools and debris (Tables 4.8 and 4.9).  Metric measurements 
were taken on all debris larger than 1cm2 and tools using calipers.  These measurements 
included maximum length, maximum width perpendicular to the longest axis, and 
maximum thickness.  The weight of each artifact was measured using an electronic scale.  
These measurements are used along with raw material data to discern possible patterns 
within and between different classes of lithic artifact debris and tools. 
 These analyses, combined with the location of raw material sources, are central to 
interpreting the organization of lithic production and functional requirements within a 
specific subsistence/settlement system.  By extension, this also leads to a better  
 
 
 
Table 4.8.  Lithic raw material types and textures. 
Raw Material Type Code Raw Material Texture Code 
Quartz 1 Very fine-grained (VFG) 1 
Quartzite 2 Fine grained (FG) 2 
Rhyolite 3 Coarse grained (CG) 3 
Basalt 4   
Chalcedony 5   
Silex 6   
Andesite 7   
Hematite 8   
Unidentified 9   
 
 
 
Table 4.9.  Lithic raw material varieties, based largely on descriptions of color and degree 
of translucence. 
Raw Material Variety Code Raw Material Variety (con’t.) Code 
Toba (T) 1 Mottled white (MW) 12 
Toba-Green Variety/Dacite (G) 2 Mottled brown/black (MBB) 13 
Opaque (O) 3 Mottled brown (MB) 14 
Semi-opaque (SO) 4 Mottled caramel (MCa) 15 
Crystal (C) 5 Mottled red/black (MRB) 16 
Mottled red/pink (MR) 6 Mottled red/caramel (MRC) 17 
Caramel (Ca) 7 Tiger stripe (MC) 18 
Mottled blue/white/red (MBWR) 8 White (W) 19 
Semi-translucent brown (STB) 9 Mottled pink/white (MPW) 20 
Mottled white/tan (MWT) 10 Red (R) 21 
Mottled gray/blue (MGB) 11 Mottled black/grey (MBG) 22 
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understanding of potential evidence for increasing economic intensification and 
exploitation of local resources.  The intended functions of the stone tools, costs involved 
in acquiring the raw material (either through direct or indirect means), and system of tool 
manufacture all reflect different considerations that affect the organization of stone tool 
production.  These factors of production are embedded within a group’s 
settlement/subsistence system, which also involves consideration for other social and 
economic factors (Bamforth 1986; Binford 1979; cf. Gould and Saggers 1985).  As a 
result, changes in the organization of lithic technology may be considered indicative of 
concomitant changes in subsistence, settlement, and socio-economic organization 
(Andrefsky 1991; Bamforth 1991; Binford 1980; Kelly 1992, 1995).  This is important 
for understanding how group mobility and subsistence changed during the Early to Mid-
Holocene, when increasing localization, the construction of permanent huts, and 
specialization in local resources likely intensified.   
 Although the lithic assemblage consisted almost entirely of chipped stone tools 
and debris, it did include a few examples of groundstone tools.  Most of the groundstone 
tools were too large to collect in the field (e.g., batanes); descriptions of these tools and 
their plotted locations were recorded on the site forms.  A few examples of grinding 
stones (i.e., manos) from partially sub-surface contexts were collected, and their raw 
materials and metric measurements were recorded. 
 
Other Material Analyses 
 Although lithic artifacts overwhelmingly dominated the survey and excavation 
assemblages from the sites in the QBT area that were investigated in the 2002-2003 
fieldseason, there were several other material classes were represented.  Faunal materials 
(n = 711 bones/bone fragments) were analyzed by Dr. Barnet Pavao-Zuckerman (Arizona 
State Museum).  Malocological samples included marine specimens (n = 36) and 
landsnail shells (n = 337 samples from excavation contexts, which included multiple 
specimens).  Representative samples of the marine and landsnail shells were identified by 
a team from the Guadalupe Laboratory of the Universidad Nacional de Trujillo, headed 
by biologist, María Margarita Mora Costilla.  In addition, the landsnail shell samples 
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were weighed by excavation context (Test Unit and Level) to assess relative changes in 
quantity stratigraphically. 
 Over 400 soil samples (between approximately 2.5 to 6 liters each) were collected 
during the course of excavation from flotation columns (25 sq. cm) and features.  
Additional samples were retrieved from off-site locations on landforms that were 
considered to be roughly contemporaneous with those of nearby site locations; these were 
used as control samples against which those from cultural contexts could be compared to 
discern significant differences that might indicate human-related activity.  Approximately 
100-150 grams of soil were parsed out from each sample for use in stable carbon isotope 
(Geochron Laboratories), soil chemistry (UK Soils Laboratory), and phytolith analyses 
(Dr. José Iriarte, Smithsonian Institute Tropical Research Institute).  Only selected 
samples from secure contexts were submitted for these analyses.  It should be noted that 
the select soil samples analyzed by Iriarte yielded no evidence of phytoliths.  The 
remaining soil from the samples was processed using a rudimentary flotation technique.  
The samples were poured individually into a large plastic tub; water was then added and 
the sample was agitated to bring the botanical material to the water surface.  The water 
was then channeled through a spout that had a nylon stocking attached to it to catch the 
light fraction material.  Once the water had been poured out, the heavy fraction in the 
bottom of the tub was inspected for small artifacts and faunal materials, which were then 
collected, bagged, and labeled.  The stocking containing light fraction material was 
tagged with the provenience data, and then hung on a line to dry.  Once it was dry, the 
light fraction was poured into an aluminum envelope labeled with the provenience data.  
A selection of samples from secure contexts at 14 sites was submitted to Dr. Jack Rossen 
(Ithaca College) for analysis (Appendix 3).  These included samples from intact dated 
stratigraphic contexts, and those that were found in association with particular features 
and/or artifacts of interest. 
 Among the carbon samples collected during excavation (n = 325), a small sample 
(n = 33) from 13 sites was submitted for radiocarbon dating.  Three were dated at the 
Beta Laboratory; 30 were sent to the University of Arizona.  The submitted samples were 
selected based on sample size and context.  Of these samples, one was in direct 
association with a Preceramic domestic structure (Je-971, Structure 5) and 13 were from 
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domestic activity areas near Preceramic structures on six sites (Je-431, 439, 484, 790, 
937, 1002) (Table 4.2).  A total of eight samples yielded dates within the LE/M range 
(Table 4.2).  All of the carbon samples were fragments of carbonized wood; among the 
LE/M samples, all but one sample was of a single piece-plotted fragment (the exception 
was an aggregate sample of smaller charcoal pieces from Je-431, TU 1, Level 7 (30-35 
cm bd)).  Most of these samples derived from midden areas or features that consisted of 
fire-reddened soil, charcoal, faunal remains (some burned), and some lithic materials (see 
Chapter 6 for more specific context information on each sample). 
 
Paleoecology and Microenvironments 
 Understanding the paleoecology and microenvironments within the study area is 
necessary for studying localization of subsistence practices and the parameters for socio-
economic organization that permit some sense of balance between small group autonomy, 
cohesion, and flexibility.  This project expands on data gathered on paleoenvironmental 
reconstruction during previous studies in the Zaña and Jequetepeque Valleys (Dillehay 
and Kolata 2000; Dillehay et al. 1989, 1999; Rossen 1991).  Stable carbon isotope 
(Krishnamurthy et al. 1982; Nordt et al. 1994) and floral and faunal analyses (discussed 
above) provide data for reconstruction of paleoenvironmental conditions.  Floral and 
faunal remains from excavated contexts also indicate the resources exploited by LE/M 
Preceramic inhabitants of the region. Subsistence data are used to evaluate the degree of 
local resource exploitation, the intensity of exploitation of certain key resources, and may 
further indicate whether horticulture was practiced.  These data are key to understanding 
the economic organization of these early populations.  Subsistence data also indicate 
possible seasonality of occupation, which has implications for mobility patterns.  All of 
the floral and faunal data derive from excavated Preceramic contexts, including general 
midden zones, hearths, or burned-soil features (see Chapter 7 for more detailed 
discussion, and Appendix 4 for the specific provenience data on each analyzed sample).  
The limited stable carbon isotope data derive from soil samples that were collected in 
stratigraphic columns from three sites (Je-431, Je-790, Je-996) with associated Early and 
Late Early occupations; no stable isotope data have yet been obtained on samples 
collected from secure Middle Preceramic contexts.  The results that are discussed in this 
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dissertation are those that relate specifically to LE/M subsistence patterns and the nature 
of possible environmental changes that occurred with the transition from Late Pleistocene 
to Early and Mid-Holocene times. 
 
Spatial Analyses: Settlement Patterns and Intra-site Spatial Organization 
Data from separate sites can be usefully linked together in terms of an overall 
system of organization and chronology, if they are shown to be contemporaneous and 
cultural affiliation of occupants can be demonstrated.  These criteria are often difficult to 
establish directly when dealing with early hunter-gatherer sites.  Transitional Late 
Early/Middle and Middle Preceramic sites on the north coast of Perú are no exception, 
though settlement and subsistence patterns associated with networks of domestic units in 
the Zaña Valley have been identified for the Las Pircas (ca. 8500-7000 BP) and Tierra 
Blanca (7000-4500 BP) phases (Dillehay et al. 1989, 1998, 2003; Rossen 1991), 
providing comparable methods and correlates for the QBT study area.  Radiometric dates 
from sites in the proposed study area will provide some sense of chronology and potential 
contemporaneity.  The nature and length of site occupation, technological organization 
represented in the associated artifact assemblages, intra-site organization of activities and 
seasonality markers will permit the establishment of linkages between different sites 
(Binford 1979, 1980; Kelly 1995).  The extent to which sites cluster near each other or in 
relation to geographical features and resources (e.g., springs, river drainages, etc.) is 
assessed with nearest neighbor analysis and with the aid of a GIS-based program 
(ArcView 8.0).  Seasonality and site function can be assessed with several lines of 
evidence, including floral and faunal materials recovered from excavation and flotation, 
soil chemistry studies that indicate activity areas, and the presence/absence of specific 
features, such as structures and hearths.  In the case of this study, site function and 
seasonality of occupation, even if only broadly determined, provide linkages between 
LE/M Preceramic sites in the QBT area.  Additionally, intra-site data regarding use of 
space may permit linkages in terms of organization of activity areas, such as those 
associated with stone tool manufacture, food processing, or ritual behavior (e.g., cal 
processing at the Cementerio de Nanchoc site [Dillehay et al. 1989; Rossen 1991].  This 
network of sites is used to investigate possible changes in technology, settlement, 
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subsistence, and intra-site activity area organization that may be indicative of increasing 
localization and regionalized adaptation within the study area.  This database in turn will 
provide the basis for comparative studies with neighboring areas such as the Zaña 
(Dillehay et al. 1989, 1998; Rossen 1991) and Cupisnique regions (Chauchat 1998). 
 
Summary 
 The tripartite methodology employed during the course of the 2002-2003 
fieldwork in the QBT project area and subsequent laboratory analyses provided abundant 
data to address the three main research foci of this project.  As noted in Chapter 1, these 
foci include assessments of whether Early to Mid-Holocene populations of the lower 
Jequetepeque Valley were in the process of: 1) localizing their settlement and economic 
organization;  2) domesticating space and materializing a sense of place; and/or 3) 
maintaining other aspects of emergently complex socio-economic organization.  The 
geological and ecological setting of the QBT project area are presented in Chapter 5, 
including an assessment of the paleoenvironmental conditions of the Terminal 
Pleistocene to Mid-Holocene.  An overview of previous fieldwork in the QBT project 
area and the results of the 2002-2003 survey are also presented in Chapter 5, along with 
definitions of the site types that are the basis for interpretations of late Early-Middle 
Preceramic settlement patterns in the lower Jequetepeque Valley.  Chapter 6 presents the 
results of the excavations conducted at selected sites with evidence of LE/M Preceramic 
occupation and/or Preceramic domestic architecture.  The results of the faunal and 
paleobotanical analyses are discussed in Chapter 7, specifically as they relate to 
reconstructing the subsistence organization of these early populations.  Lithic data are 
presented in Chapter 8 as the basis of interpreting technological organization.  Chapter 9 
presents an assesment of changes in Early through Middle Preceramic domestic 
architecture in the QBT project area.  These various lines of data are brought together to 
develop interpretations of LE/M Preceramic site types and settlement patterns in Chapter 
10.  The LE/M settlement data are further considered in tandem with Middle Preceramic 
data from the nearby Zaña/Nanchoc area (Dillehay et al. 1989, 1998, 2003, 2005, 2007; 
Rossen 1991) to evaluate changing settlement patterns in these two valleys during three 
phases of the Early to Mid-Holocene: 1) 9000-8400 BP; 2) 8400-6700 BP; and 3) 6700-
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4600 BP.  The final chapter (11) presents an even broader assessment of socio-economic 
and settlement organization from Terminal Pleistocene to Mid-Holocene times for the 
Zaña and lower Jequetepeque (Dillehay et al. 2003; this volume) and Chicama Valleys 
(Becerra 1999; Briceño 1999; Briceño and Millones 1999; Chauchat 1988; Chauchat et 
al. 1998; Gálvez 1999).  The observed patterns and data from this broader three-valley 
area are evaluated for evidence of emerging complexity based on the model presented in 
Chapter 3.  This assessment of long-term trends in emerging complexity in northern Perú 
recognizes that societies employ mechanisms of adaptational flexibility to actively 
negotiate changes in their local environment and social landscape. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright © Kary L. Stackelbeck 2008 
136
Chapter 5: 
Setting, Survey Results and Site Types 
 
Introduction 
 Since 1997, survey conducted in the lower Jequetepeque Valley by Proyecto 
Pacasmayo (Dillehay et al. 1998, 1999, 2001) and subprojects in the Quebradas del Batán 
and Talambo (QBT) have documented over 1000 sites, revealing patterns of occupation 
from Early Preceramic through Chimú/Inca times (see Table 1.1 for the basic 
chronology).  Although the lower valley was occupied throughout the duration of this 
time, certain areas were more intensively occupied during different Prehispanic phases 
and periods.  For example, the number, size, and location of sites with Preceramic 
component(s) (n = 309) in the QBT area has informed our understanding of the 
settlement and land-use patterns, technology, domestic occupations, and the extent to 
which people demonstrated tendencies toward localization and aggregation from the Late 
Pleistocene to the Mid-Holocene.  Of particular interest for the purposes of this 
dissertation are those patterns associated with the transitional late Early through Middle 
Preceramic (LE/M) (ca. 9000-4500 14C BP) occupation of the QBT area, and how they 
may have been correlated with concomitant changes in the social and environmental 
landscape.  Also of interest to this research are changes or persistent patterns in the 
construction and occupation of domestic structures throughout the Preceramic Period.  
Patterns observed among these sites inform our understanding of the differential 
processes associated with increasing complexity in the north coast region. 
 
Project Area Setting 
 Identifying the distribution of LE/M Preceramic sites across the landscape is 
understood as a means of identifying their settlement pattern, which results from 
intentional selection of certain loci for occupation or use.  Those settlement choices were 
made in the context of understanding their natural surroundings, the landforms that were 
available for occupation, and the available lithic, floral, and faunal resources.  These 
aspects of the project area setting, along with the paleoenvironmental conditions, are 
presented in this section, before proceeding with the results of the survey. 
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 Geography and Geomorphology 
 The geography of the Andes is broadly defined in terms of three major zones: 1) 
the forested eastern slopes of the Andes (montaña), which drop down into the hot 
lowlands of the Amazon basin with lush rainforest vegetation; 2) the sierra, which is 
characterized by high altitude peaks and arid to semi-arid punas (high plains); and 3) the 
desert coast, which stretches from the western cordillera to the Pacific Ocean and is 
dissected by a series of active and intermittent river systems (Lumbreras 1974:3; Moseley 
1992; Pulgar 1996 [1941]; Wilson 1985:7).  The coastal zone consists of extensive 
pampas (coastal plains) of Quaternary-age alluvial deposits, ancient and modern sand 
dunes formed through eolian activity, and a series of isolated and small chains of hills 
(Wilson 1985:7). 
The QBT project area lies within the eastern sector of the coastal zone, situated 
within the low foothills of the western slopes of the Andes where a series of alluvial fans 
spill out onto the pampas and several drainages have dissected the landscape (Figure 1.2).  
The streambeds contain waterworn boulders, rocks, and pebbles that have been 
transported from higher elevations and deposited in these drainages along the western 
flanks.  Most of the drainages in the QBT area are now dry, although some become active 
during times of increased or unusually high rainfall, as often accompanies periodic ENSO 
(El Niño Southern Oscillation) events.  El Niño events are ocean-atmosphere 
perturbations that occur when the warm countercurrent from Ecuador shifts to the south 
along the Peruvian coast, raising the local water temperatures and affecting the 
distribution of certain marine species.  Generally, these oscillations are minor; however, 
they can become severe when the countercurrent unites with an eastern equatorial 
current, causing the water temperature to raise to a level that forces marine life to migrate 
or die, and torrential rainfall along the coast (Burger 1995:14-16).  As noted by Burger 
(1995:16), these events are so traumatic that “more rain can fall in two weeks than in the 
previous 20 or 30 years combined. Suddenly houses, roads, and irrigation systems are 
washed away in the wake of the ensuing floods and mudslides.” 
During the 1997/1998 ENSO event, the normally dry Río Loco de Chamán 
riverbed filled with enough fast-moving water to cause the dislocation of the Pan-
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American Highway bridge that crosses over it.  Other intermittent drainages may only 
carry low volumes of slower moving water with the activation of springs that are 
typically dormant, except during such occasions of unusual rainfall.  Most of the active 
and intermittent drainages that carry low volumes of water in the Lower Jequetepeque 
and Chicama Valleys are of such low gradient that the channels are not well-developed, 
and the water gets lost through filtration as it enters the pampas (Wilson 1985:9), or 
forms standing pools of water or temporary shallow lakes during times of heavy rains that 
fall quickly (as observed in the pampa zone between the Jequetepeque and Cupisnique 
Valleys during the 1997/1998 ENSO event). 
Active or intermittent streams and dry streambeds represent the most common 
hydrological feature of the landscape in the QBT area, however, they are not the only 
such feature.  The remnants of ancient or intermittent springs are also visible throughout 
the project area.  Ancient springs may be identified based on the presence of whitish 
travertine (carbonate) deposits along hillslopes.  During the course of the Proyecto 
Pacasmayo (Dillehay et al. 1998, 1999, 2001) and QBT surveys, we identified such 
travertine deposits in several areas, indicating the possible locations of six springs that are 
no longer active (Figure 5.1).  Over the course of more than two decades of research in 
the Zaña and Jequetepeque Valleys, Dillehay has identified other possible spring 
locations in and around the QBT area (Figure 5.1).  In addition, at least two intermittent 
springs were recorded—one near sites Je-773, Je-774, and Je-775 in the Q. Talambo area, 
and one in the upper reaches of a side quebrada near sites Je-436 and Je-437 east of the 
intersection of Q. Organos and Q. del Batán (Figures 5.1 and 5.2).  Standing water and/or 
vegetation (such as cattails) were observed in each of these locations, likely the result of 
increased hydrological activity due to the 1997/1998 El Niño event.  Similarly, springs 
that became active after ENSO events and associated vegetation have been noted in the 
Q. Cupisnique (Briceño 1999; Gálvez 1999).  It is difficult to know when these springs 
would have been active in the distant past, much less if they were active during the time 
of LE/M occupation of the project area.  However, we know from other studies (e.g., 
Briceño [1999] and Gálvez [1999] in the Chicama Valley) that such spring sites may 
have been the foci of Early Preceramic period occupation.  The possibility that the  
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Figure 5.1.  Locations of observed and possible relict springs in the QBT vicinity. 
 
 
 
Figure 5.2.  Photo of an intermittent spring that was active after the 1997/1998 El Niño 
Event; it is located near sites Je-436 and Je-437 east of the intersection between 
Quebradas Organos and del Batán. 
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ancient spring locations identified in the QBT area may have been similarly important for 
LE/M settlement is discussed in Chapter 10. 
The alluvial fans that extend out from the foothills onto the pampas and into some 
quebrada drainages (such as Q. Higueron and Q. del Batán) consist largely of 
conglomerates that have been relocated from higher altitudes to the east (Wilson 1985:9).  
The deposition of these landforms occurred during periods of deglaciation in the 
highlands, when higher volumes of water would have transported coarse, bulky material 
and deposited it over parts of the coastal plain in the form of alluvial fans (Wilson 
1985:19).  The fans have been down-cut through subsequent erosion activities, creating a 
series of finger-like extensions.  The extensions that are toward the terminus of the fans 
are typically flatter, and often contain evidence of prehistoric occupation. 
The favored landforms of occupation, however, appear to have been terraces of 
various levels that typically flank the intermittent and dry drainages throughout the QBT 
area.  This observation is based on the fact that these terraces are rarely devoid of cultural 
material—be it from Preceramic or later periods of occupation.  These terraces have been 
alternately built up through colluvial (downslope movement of materials from the 
adjacent hillslopes) and alluvial deposition, and eroded by fluvial and eolian activity; the 
evidence of these episodes of deposition and erosion may be observed in the exposed 
cutbank profiles of these ancient terraces (Figure 5.3).  In some cases, the terraces formed 
over paleodunes (as at Je-790 discussed below); elsewhere they formed over deposits 
from marsh-like conditions with standing water (as at Je-439) (Pino 2003).  
 
Local Geology of the QBT Area 
 Understanding the geology of the QBT project area helps us determine which 
lithic raw materials would have been readily available for exploitation by LE/M 
Preceramic foragers for the production of stone tools.  Furthermore, understanding some 
of the geological processes of the past and present help us develop an understanding of 
natural forces affecting the archaeological deposits, their visibility and their integrity.  
The major geological features of the project area are presented briefly, along with the 
available rock types (Figure 5.4).  Discussion of more recent Quaternary eolian and  
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Figure 5.3.  Photo of the terrace on which Je-996 was located in the Quebrada del Batán 
drainage; this landform is typical of terrace and cutbank features throughout the QBT 
area. 
 
 
alluvial deposits are then presented, followed by a section on the taphonomic processes 
that result from these natural phenomena. 
 
Available Lithic Raw Materials 
The major geological feature that defines the QBT project area, and indeed most 
of the western Andes, is a batholith formation (Wilson 1985:63).  A batholith is “a large 
mass of igneous rock that formed when magma was emplaced at depth, crystallized, and 
was subsequently exposed by erosion” (Tarbuck and Lutgens 1990:626).  The coastal 
batholith runs along the length of the western Cordillera with variations from one area to 
another in terms of: 1) the existing structures or formations it cross-cuts; 2) the 
constituent rocks; 3) the heights reached by the plutons (the intrusive igneous features); 
and 4) the area exposed through subsequent erosion (Wilson 1985:63).  The coastal 
batholith formation cross-cuts three major sedimentary formations in the QBT area: 
Goyllarisquizga (Ki-g), Inca-Chulec (Km-ich) and Pariatambo (Km-pa) (Figure 5.4).  
The major constituent rocks of these sedimentary formations are summarized in Table 
5.1, along with the constituent intrusive rocks and igneous formations of the coastal  
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Figure 5.4.  Geological map of the QBT project area (Chepén Quadrangle, 1:100,000 
scale; Instituto Geologico Minero y Metalurgico de la Republica del Perú 1985); see 
Table 5.1 for identification of formations and descriptions of their constituent rocks. 
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batholith in this area.  In addition to those materials listed in Table 5.1, several smaller 
outcrops of quartz and one outcrop of rhyolite were noted in the project area.  Other lithic 
materials, whose provenances were in higher elevations to the east of the QBT area, 
occur in the form of stream-rolled boulders and gravels that have been transported in the 
various drainages of the project area. 
Not all of the rock types available in the QBT area maintain qualities that are 
desirable for producing chipped stone tools.  The degree to which the material is 
obtainable, knappable, durable, and contains inclusions are some of the factors that are 
considered in the selection of lithic raw material (Odell 2003).  The most commonly 
exploited lithic raw material among Preceramic populations in the QBT area for the 
production of chipped stone tools was “toba” (also referred by local archaeologists as 
toba volcánica), identified as a very fine-grained variety of quartzite (Mario Pino, 
personal communication 2003).  Toba is an abundantly available, high quality material 
with minimal inclusions and flaking qualities that are similar to those of chert.  Other  
 
 
Table 5.1.  Major geological formations and constituent rocks in the QBT project area 
based on the Geological map of the Chepén quadrangle (1:100,000) (Wilson 1985; see 
Figure 5.4). 
Formation Geological Map Id. Constituent Rocks/Deposits 
Quaternary alluvial deposits Qr-al conglomerates, larger stream-rolled boulders and gravels, sand, and silt 
Quaternary eolian deposits Qr-e sand and silt 
Intrusive Rock Kti-gd granodiorite 
Intrusive Rock T-pc quartz porphyry (type of basalt or andesite) 
Volcánica Llama Ti-vll andesites with some dacitic inclusions; andesitic “toba” 
Pariatambo Km-pa Limestone (gray), lutites (gray), and “toba” (reddish) 
Inca-Chúlec Km-ich 
sandstone (red to orange) and lutites 
with calcareous inclusions (gray 
and yellow); nodular limestones 
(cream or yellowish gray) with 
“tobaic” inclusions (blackish gray 
and dark brown) 
Goyllarisquizga Ki-g 
sandstones and quartzites (white to 
brown) with lutite inclusions (gray, 
brown, and pink). 
*Mario Pino (personal communication, 2003) identified “toba” as a very fine-grained variety of quartzite. 
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commonly exploited lithic raw materials include: quartzite, several varieties of quartz, 
basalt-like material, and andesite.  With the exception of the glass-like crystal quartz, 
these materials are generally poorer quality and they often contain inclusions, but they are 
durable and abundantly available in the QBT area.  The distribution of raw material types 
among stone tools and debris is discussed in greater detail in Chapters 8 and 10. 
The lithic raw material qualities that are considered desirable for groundstone 
tools are different than those for chipped stone tools.  Availability and durability are still 
important, but knappability and presence of inclusions are not.  The batanes (or metates), 
manos, and hammerstones identified among Preceramic sites in the QBT project area 
were manufactured from toba, quartzite, andesite, basalt, and unidentified conglomerates.  
In some cases, a groundstone tool was intentionally shaped into a desired form, which 
was likely a factor in raw material selection.  In other cases, a groundstone tool was 
simply an unmodified large stone slab that was shaped through use activity (i.e., grinding 
of plants or other materials).  Given their size and weight, it is unlikely that these larger 
slabs were moved from their location of natural deposition (i.e., they were not mined at a 
quarry for transportation to the location of use). 
In summary, the geological formations in the QBT area provided LE/M 
Preceramic populations with abundant and varied rock types from which to select raw 
materials for the production of chipped and groundstone tools.  These raw materials occur 
in several outcrops that served as quarry sites, and more abundantly in residual sources 
(i.e., as rocks and boulders along terraces, streambeds, and pampas that have been 
translocated by water or colluvial activity).  As will be discussed in Chapter 8, these 
locally available materials constitute almost the entire LE/M lithic assemblage, with only 
minimal evidence of non-local chalcedony and silex, which likely originate from the 
sierra region (although they may be transported into the coastal region via rivers and 
streams whose headwaters are in the cordillera).  The nearly exclusive use of locally 
available raw materials has important implications regarding our understanding of how 
LE/M populations organized their technology, settlement patterns, and the extent to 
which they had mapped onto those resources they did not have to travel long distances to 
acquire.   
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Quaternary Deposits 
Quaternary-age geological materials in the QBT project area consist primarily of 
alluvial and eolian deposits.  Alluvial deposits are associated with the dry or 
intermittently-active quebrada drainages (Q. del Batán, Q. Higueron, Río Loco de 
Chamán, Q. Talambo, and several smaller, unnamed side quebradas) and pampas 
(Pampa Cerro Colorado, Pampa Larga, and Pampa de Talambo) in the QBT project area 
(Figure 5.4).  These alluvial deposits consist of conglomerates, larger stream-rolled 
boulders and gravels, sand, and silt.  Finer deposits tend to be found closer to the coast, 
while heavier fraction material tends to be found closer to the foothills—as is 
characteristic of alluvial fan formations (Wilson 1985:60-61).   
The prevalence of eolian deposits along the coast and into the foothills region 
reflect the increasing aridity that began with the Early-Mid Holocene.  Eolian deposits 
occur around the mouth of Q. del Batán and just west of the Batán area on the Pampa de 
Lagunas.  These consist of sand dunes and sand “flows” (i.e., material that is in the 
process of being transported from the place of origin [coastal beach] to a location of 
relatively stable deposition).  The winds that transport this material generally blow inland 
from the south/southwest off the ocean (although the wind reportedly blows 
east/northeast in some sections, such as parts of the Zaña Valley, due to landform features 
or other obstacles that redirect its path) (Wilson 1985:13).  Modern dunes are often 
stabilized by vegetation and landforms that impede their progression, which was also the 
case for ancient dunes.  Although the majority of Preceramic sites were located on stream 
terraces, it is possible that some paleodune formations were sufficiently stable for human 
occupation.  However, these dunes were often covered over by later formations, such as 
modern dunes (Wilson 1985:12) or terra firme.  For example, the upper silty sand 
deposits containing cultural materials from Early Preceramic/Paiján occupation on a low 
hill at Site Je-790 are overlying the remnants of a deeply buried paleodune (Pino 2003).  
In addition to the alluvial and eolian deposits, Quaternary-age fluvial deposits are 
associated with the Jequetepeque River, the only regularly active drainage in the vicinity 
of the project area (located just south of the QBT project area [Figure 5.4]). 
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Taphonomic issues 
The nature of the desert coastal setting of the QBT project area presents a variety 
of issues with regard to site formation processes that directly impact the integrity and 
visibility of archaeological sites.  Wind is the primary factor affecting systemic contexts 
on archaeological sites.  As noted above, heavy winds blow in from the southwest off the 
Pacific Ocean over the coastal plain into the Andean foothills.  Although this pattern of 
windflow is redirected somewhat due to certain landform features, it is inferred to have 
been the prevailing direction for the distant past, based in part on the orientation of semi-
lunar and ‘L’-shaped Early and LE/M Preceramic houses that were positioned to guard 
against those winds (see Figure 5.13 for examples).  These winds are not only responsible 
for the deposition of Quaternary materials, as discussed above, but also cause eolian 
deflation (and sometimes compaction) of sediment, dislocation of lighter fraction 
materials (e.g., seeds, plants, etc.), and patination of materials exposed on the surface 
(e.g., stone tools and unmodified lithic material) (Wilson 1985:13). 
Deflation is the “process by which the fine-grained sediment fraction of a 
preexisting gravelly deposit is removed by wind and water erosion, and the heavier 
particles that cannot be moved become concentrated on a common surface” (Waters 
1996:205).  This activity can result in a palimpsest effect, where materials (natural and 
cultural) of different ages or episodes of deposition lie adjacent to one another on such a 
common exposed surface (Waters 1996:196), thus impacting the our ability to 
archaeologically recover intact, stratigraphic units.  It is not, however, a universal 
phenomenon.  Many areas are protected from such wind deflation because of natural 
undulations in the landscape, vegetation, hills or other large landforms, or other obstacles 
that redirect the windflow.  Such protected areas on archaeological sites provided ideal 
loci for recovering stratigraphically intact cultural deposits, as will be discussed in 
Chapter 6. 
Although deflation may compromise a site’s stratigraphy, it also often results in 
optimal surface visibility of cultural materials, thus facilitating easier identification of 
loci of occupation and the boundaries of the distribution of cultural materials on the 
landscape.  Defining site boundaries in these conditions is far more accurate than regions 
where the materials are entirely subsurface and archaeologists must rely on techniques 
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such as shovel probing or stripping to define the limits of artifact or feature distribution.  
Without such visibility, we might not have been able to identify the high number of sites 
discussed in the survey results below. 
 
Local Ecology of the QBT Area 
 Understanding the availability of lithic raw material is central to our ability to 
interpret the nature of LE/M Preceramic technological organization and has implications 
for interpreting settlement organization.  Understanding the availability of floral and 
faunal resources further aids those interpretations, and forms the basis for interpreting 
possible subsistence patterns.  Information on the ecological setting of the QBT project 
area is drawn from modern assessments (ONERN 1976; Tosi 1960) and comparisons 
with nearby areas (e.g., the Zaña [Dillehay and Netherly 1983; Dillehay et al. 1989, 1998; 
Rossen 1991] and Chicama Valleys [Briceño 1999; Chauchat 1988; Gálvez 1999]).  A 
preliminary assessment of the Early to Mid-Holocene paleoenvironmental conditions is 
explored through available data from other parts of the north coast and elsewhere in the 
Central Andes, and limited stable carbon isotope data and geomorphological assessments 
at select locations in the QBT area. 
 
Life Zones  
The National Office of Evaluation of Natural Resources of Perú (ONERN) 
published an ecological map of the country along with an explicative guide of the various 
life zones (zonas de vida) (ONERN 1976).  The QBT project area of the Lower 
Jequetepeque Valley cross-cuts two major zones: premontane superarid tropical desert 
(ds-Pt) and premontane tropical desert scrub (Md-PT) (ONERN 1976).  These correspond 
roughly to the subtropical desert (d-ST) and subtropical desert scrub (Md-ST) life zones 
identified by Tosi (1960) in the first ecological map of Perú (Figure 1.2.).  At the time of 
Tosi’s research in the 1950’s, access to certain regions of the country was limited by lack 
of roads and lack of aerial photographs (ONERN 1976:II).  In the 1970’s, ONERN set 
out to build on Tosi’s (1960) work.  Summaries of ONERN assessments of the 
climatological data and vegetation for the ds-Pt and Md-PT zones are presented below, 
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along with modern and archaeological botanical and faunal data from the QBT area, the 
Chicama/Cupisnique area, and the Zaña/Nanchoc area. 
Premontane Superarid Tropical Desert (ds-PT) 
 The ds-PT life zone extends along the length of the littoral zone in northern Perú 
(between 4°20’ and 11°10’ south latitude) and encompasses the coastal plains and the 
low, western foothills of the Andes.  The altitude of this zone ranges from sea level to 
1000 masl.  Among the principal localities of this zone is the area around Chepén, which 
lies just west of the Q. Talambo area in the lower Jequetepeque Valley.  Eight 
climatological seasons are recognized, with average annual temperatures that range 
between a maximum of 24°C (in the northern sectors) and a minimum of 19.7°C (in the 
southern sectors).  Average annual precipitation varies between 5.4 mm and 59.6 mm.  In 
the Department of La Libertad, where the QBT area is located, the annual precipitation is 
never more than 50 mm, except in years of ENSO events (Wust and Coronado 2003:14; 
note that this Department is a geopolitical area that extends from the coast into the 
highlands, encompassing several different ecological zones).  The average total annual 
potential evapotranspiration rate varies between 16 and 32 times the rate of precipitation, 
resulting in a very arid environment (ONERN 1976:39).  The vegetation consists 
primarily of xerophytic species like shrubs and grasses.  In more humid places, dry 
riverbeds, and along the banks of irrigated alluvial valleys there are a variety of other 
species, including: algarrobo trees (Prosopis juliflora), sapote (Capparis angulata), and 
faique/long-spine hawthorn (Acacia macracantha), wild cane (Gynerium sagitatum), 
pájaro bobo shrub (Tesaria interfrifolia), and chilca shrubs (Baccharis sp.) (ONERN 
1976:40). 
 
Premontane Tropical Desert Scrub (Md-PT) 
 The Md-PT zone extends along the coastal region as a continuous band between 
Tumbes and the Santa River in northern Perú, and in smaller discontinuous areas toward 
the interior of various valleys along the western flanks of the Andes to about 15°55’ 
south latitude.  The altitude of this zone varies from sea level to about 1900 masl.  
Thirteen climatological seasons are recognized, including some rainy seasons.  The 
average annual temperature varies between a maximum of 25.5°C and a minimum of 
149
22.3°C.  Average annual precipitation varies between 242.1 mm and 100.9 mm.  The 
average annual potential evapotranspiration rate varies between four and eight times the 
rate of precipitation, resulting in an arid environment (ONERN 1976:53).  The vegetation 
of this zone consists of small trees and shrubs, including: algarrobo trees (Prosopis 
juliflora), sapote bushes (Capparis angulata), bichayo/oval-leaf clustervine (Capparis 
ovalifolia), and small grasses.  The dominant cactus of this zone is the giant, prismatic, 
columnar cactus (Cereus macrostibas).  Other species of vegetation include: 
molle/pepper tree (Shinus molle), tara tree (Caesalpina tincto), faique/hawthorn (Acacia 
sp.), wild cane (Gynerium sagitatum), and pájaro bobo shrub (Tesaria interfrifolia) 
(ONERN 1976:54).   
Like the QBT project area, the Chicama/Cupisnique area lies within the Md-PT 
zone (although it, too, encompasses other adjacent life zones).  In addition to the floral 
species mentioned above, Chauchat (1988), Gálvez (1999) and Briceño (1999) also 
identify the following in the Chicama area: foxtail (Borzicactus decumbens), guayabito 
de gentil (Capparis cordata), el chimbil (Echinocactus sp.), and other small plants.  
Briceño (1999) further indicates that the plant species typically found around springs in 
the Q. Santa María sector of the Chicama/Cupisnique area include: narrowleaf cattail 
(Typha angustifolia), chilca (Baccharis sp.), pajaro bobo (Tessaria integrifolia), 
goldenrod (Pytirogramma trifoliata) and wild tobacco (Tabacum sp.).  Faunal species 
that are attracted to these spring locations include: doves, small parrots (possibly 
mountain parakeet [Bolbordynchus aurifrons]), raptorial birds, reptiles (Boa constrictor), 
and cervids like the white-tailed gray deer (Odocoileus virginianus).  These and other 
faunal species are observed elsewhere in the Chicama/Cupisnique area, including: desert 
fox (Lycalopex sechurae.), cañan lizards (Dicrodon sp.), el tejo lizards, iguana 
(Callopistes sp.), and invertebrates like terrestrial land snails (Scutalus sp., Bostrix sp.) 
(Briceño 1999).  Pumas and vizcachas (Lagidium sp.) have also been observed by locals 
(Briceño 1999).  These faunal and floral species of the Chicama/Cupisnique areas have 
been observed in the QBT area in the lower Jequetepeque Valley. 
 
Tosi (1960) uses somewhat different terminology and descriptions than ONERN 
in his assessment of the life zones of Perú, which will not be explored here.  What is 
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striking about Tosi’s ecological map, however, is the number of different life zones he 
identifies in the QBT vicinity.  According to Tosi’s assessment, the QBT area lies at the 
border of the subtropical desert (d-ST) and subtropical desert scrub (md-ST) zones.  
Within approximately 20 linear km east of the QBT area there are six other zones, each 
with its own distinctive ecology and set of available resources.  These zones include: 1) 
dry subtropical thorn forest (be-ST); 2) subtropical dry forest (bs-ST); 3) dry, low 
montane forest (bs-MB); 4) humid, low montane forest (bh-MB); 5) very humid montane 
forest (bmh-M); and 6) humid montane forest (bh-M) (Figure 1.2).  Furthermore, the 
coast and its available marine resources are only about 20-30 km west of the QBT area.  
As a result of being situated within proximity of such closely juxtaposed and varied life 
zones, the LE/M Preceramic populations of the QBT area would have had the ability to 
access a diverse set of resources that fluctuated in their variety, seasonal availability, 
abundance, or desirability (e.g., see discussion of the Zaña/Nanchoc data below).  Access 
to these resources would have been contingent on the nature of the social landscape as 
well, and the extent to which other groups may have occupied or used those areas.  
Presently, our knowledge of Preceramic occupation of the areas east of the QBT project 
area is severely lacking, with the exception of the Zaña/Nanchoc area located just to the 
northeast of the upper reaches of the Q. del Batán drainage (see Chapters 3 and 4).  As a 
result, we cannot assess the extent to which LE/M populations of the QBT and Nanchoc 
areas would/not have competed with others for access to these neighboring resource 
zones.  We can posit, however, that access to these other zones was at least possible, and 
may have been a factor in determining their settlement choices, as has been suggested 
elsewhere by Dillehay and others for the Zaña Valley (Dillehay and Netherly 1983; 
Dillehay et al. 1989, 1998; Rossen 1991) and the lower Jequetepeque Valley (Dillehay et 
al. 2003).   
 
Archaeological Floral and Faunal Assemblages 
Among the terrestrial faunal species that have been identified in Preceramic 
assemblages of the QBT area are: land snails (Scutalus sp.), lizards (Dicrodon sp., 
Lacertilia sauria, Teiidae), rodents (rodentia, sigmodontinae), fox (Pseudalopex sp.), 
deer (Cervidae), and birds (Pavao-Zuckerman 2004).  Floral species, though much less 
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common in these archaeological contexts, include columnar cactus (Echinopsis sp.) and 
algarrobo trees (Prosopis sp.) (Rossen 2006).  These species have also been observed 
among Preceramic faunal assemblages for the Chicama area (Gálvez 1999).  The 
distribution of these species among different sites in the QBT area is presented in Chapter 
7, along with an assessment of LE/M subsistence patterns.  They are mentioned here to 
demonstrate the point that the floral and terrestrial faunal species exploited by LE/M 
populations are consistent with those that continue to exist in the QBT area today.  At 
least one species, peccary (Tayassuidae), is found in Paiján (~11,000-9,000 BP) faunal 
assemblages in the area, though these animals are not represented in known LE/M 
Preceramic (~9000-4500 BP) assemblages and are rare or absent in the project area 
today.  The fact that many of the same resources are represented in archaeological and 
modern contexts suggests that there was some level of comparability in the nature of the 
environmental settings, despite a temporal separation of some 4500 to 9000 years (see 
discussion below on paleoenvironmental data).  Alternatively, it is possible that at least 
some of the species represented in both ancient and modern times have large ecological 
amplitudes, which would permit them to survive in variable environmental conditions, 
and would not make them particularly sensitive indicators of changes in those conditions. 
 Interestingly, the Middle Preceramic faunal and floral assemblages from several 
sites in the Quebrada Las Pircas (QLP) of the Nanchoc area in the upper Zaña Valley, 
which lies only about 15 km east/northeast of the upper reaches of Q. del Batán, are 
significantly different than those of the QBT and Chicama/Cupisnique areas.  Botanical 
remains from archaeological contexts in the QLP area included edible varieties, such as 
squash (Cucurbita cf. andreana), peanuts (Arachis hypogaea), chenopod (Chenopodium 
cf. quinoa), manioc (Manihot esculenta), and unidentified fruits, as well as other species, 
including: ciruela (Bunchosia sp.), palo blanco (Celtis sp.), choloque (Sapindus 
saponaria), caña brava (Gyneiium sagitatum), and grass (Sporobolus sp.) (Rossen 
1991:501, 503).  Rossen (1991) and Dillehay and others (1989, 1998, 2007) interpret 
some of the edible botanical remains as cultigens, indicating that the Middle Preceramic 
populations in this area were practicing some horticulture.  Terrestrial faunal species 
represented in the Middle Preceramic QLP assemblages include: land snails (Scutalus 
sp.), deer (Cervidae, Odocoileus sp., Mazama sp.), fox (Dusicyon sp.), jaguar (Felis cf. 
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yaguaroundi), lizard (Callopistes flavipunctatus, Dicrodon guttulatum, Iguanidae), snake 
(Spilotes pullatus), frog (Bufonidae), tinamou bird (Nothoprocta pentlandii), 
thrush/thrasher (Mimidae), other unidentified bird, and rodents (Oryzomys sp., Cricetidae, 
unidentified) (Rossen 1991:561).  Some of the species represented in the QLP 
assemblages, such as deer, land snails, fox, lizard, rodents, and caña brava, are also found 
in assemblages from QBT and Chicama/Cupisnique.  However, the fact that there are so 
many other species in the QLP assemblages is a significant difference.  This is likely 
reflective of the location of the Zaña/Nanchoc area, which is at a higher elevation and 
cross-cuts several tightly compacted dry to humid montane forest ecological zones (Tosi 
1960; see Figure 1.2). 
 
Paleoenvironment 
 The extent to which the modern ecological setting of the QBT area reflects the 
conditions that existed during the Early to Mid-Holocene can be difficult to assess.  The 
floral and faunal species represented in Preceramic archaeological contexts discussed 
above provide an indication of the natural resources that were supported by the 
environmental conditions.  Using paleoecological data obtained from other regions of the 
Andes, and limited geomorphological and stable carbon isotope analysis from the QBT 
project area, we can develop some interpretations of those conditions that existed during 
the Pleistocene/Holocene transition and into the Mid-Holocene. 
 Various studies have developed reconstructions of the late Pleistocene and Early 
to Mid-Holocene climatological and environmental conditions throughout the Andes 
based on analysis of glacial ice cores (Ramirez et al. 2003; Thompson et al. 1995, 1998), 
palynology (Clapperton et al. 1997; Denton et al. 1999; Van der Hammen 1974), lake 
cores (Abbot et al. 2003; Hajdas et al. 2003; Moy et al. 2002; Rodbell et al. 1999; Seltzer 
et al. 2002; Tapia et al. 2003), deep sea cores (Boven and Rea 1998), paleobotanical 
remains (Bush 2002), ancient beach ridges (Rogers et al. 2004), mollusks (Carré et al. 
2005; Houk 2002; Sandweiss et al. 2001), fossil rodent middens (Holmgren et al. 2001) 
and other data sources (Ashworth and Hoganson 1993; Clapperton 1993; Clapperton et 
al. 1997; Thouret et al. 1996; Weng et al. 2006).  The relevant data provided by these 
different studies that pertain to the Holocene are briefly reviewed, with particular 
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emphasis on those studies that are geographically closer to the QBT project area, and thus 
may provide more appropriate comparative information (e.g., the north coast of Perú 
[Houk 2002] and western cordillera of northern Perú [Weng et al. 2006]). 
 The transition from the Pleistocene to the Holocene occurred sometime around 
10,000 14C yr BP (Clapperton et al. 1997; Hajdas et al. 2003; Thouret et al. 1996).  The 
cool, dry conditions of the Younger Dryas/Terminal Pleistocene (ca. 11,000-10,000 14C 
BP) gave way to generally warmer conditions (Hajdas et al. 2003; Thouret et al. 1996; 
Van der Hammen 1974; Weng et al. 2006).  The Early Holocene continued to be dry in 
some areas (e.g., Chile and Argentina [Hajdas et al. 2003]; Denton et al. 1999), but 
relatively wet in others, such as the western cordillera in northern Perú.  Paleoecological 
data from this area are best known from a recent study (Weng et al. 2006) of pollen, 
charcoal, magnetic susceptibility, and bulk density data from Laguna Compuerta, which 
is located in the highlands near the headwaters of the Jequetepeque River.  In this area, 
the relatively warm, wet conditions of about 10,000-8500 cal yr BP supported a mesic 
plant community, before conditions began to become warmer and drier (ca. 8500-5500 
cal yr BP) (ibid).  A trend toward cooler, wetter conditions began around 5500 cal yr BP 
in this area of the western cordillera (ibid).  In the nearby Zaña valley, Dillehay and 
others (2005:17243; see also Dillehay and Netherly 1983; Dillehay et al. 1989, 1998; 
Rossen 1991) interpret paleoenvironmental conditions between about 8000 and 5000 
years ago as those of a semitropical setting with increasing aridity, which is similar to the 
modern environment. 
The western cordillera data are of interest because they present a somewhat 
different picture of the Holocene compared to elsewhere in the Andes and western South 
America.  In general, paleoecological data from Ecuador, Colombia, Perú, and Bolivia 
indicate a trend of overall warmer, dryer conditions throughout the Holocene (Denton et 
al. 1999; Hajdas et al. 2003; Thompson et al. 1995; 1998; Weng et al. 2006).  The 
conditions were perhaps most pronounced in the Altiplano area of the Central Andes and 
in northern Chile, which experienced a drought between about 9500 and 7300 cal yr BP 
(Bush et al. 2005; Hansen and Rodbell 1995; note that Nuñez et al. 2002 suggest the 
drought in Chile continued until perhaps as late as 4500 cal yr BP).  This drought is 
thought to have facilitated major shifts in settlement patterns, including abandonment of 
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some areas (Nuñez et al. 2002).  Further evidence for this dry period is provided by 
glacial core data from central Perú and Bolivia, which indicate a Mid-Holocene 
temperature optimum around 8400-5200 cal yr BP (maximum 6500-5200 cal yr BP) 
(Thompson et al. 1995; Ramirez et al. 2003), after which time a long-term gradual 
cooling trend set in (Thompson et al. 1995).   
Interestingly, the Arequipa area in the western cordillera of southern Perú did not 
experience this Mid-Holocene drought (Holmgren et al. 2001), despite evidence for such 
conditions around Lake Titicaca (located some 200 km to the east) during that same time 
(Schwalb et al. 1999; Wirrmann and de Oliveira 1987).  Conditions around Arequipa 
appear to have been wetter between about 6000-3500 cal yr BP, suggesting that the 
paleoecological patterns of the western slopes area varied from those of the higher 
elevation altiplanos (Holmgren et al. 2001).  The results of the Arequipa study are 
supported by other studies that identified wetter conditions during the Mid-Holocene 
elsewhere along the western cordillera (e.g., Atacama Desert in Chile [Betancourt et al. 
2000]; and Lago Aricota south of Arequipa [Placzek et al. 2001]) and on the north coast 
of Perú (Houk 2002).  Houk’s (2002) study of growth increments of marine bivalves 
recovered from dated archaeological contexts (Siches and Ostra Base Camp) on the north 
coast of Perú suggest a wetter-than-modern climate regime around 7420-5650 cal yr BP.  
Noteworthy is the fact that paleoecological data from Laguna Compuerta (Weng et al. 
2006) suggest a drying trend in this area of northern Perú around that same time. 
In sum, although there is generally consistent agreement on the timing and 
conditions of the Pleistocene/Holocene transition in the Andes, there appears to have 
been a greater degree of variability during the Holocene.  Early Holocene drying gave 
way to Mid-Holocene drought in the altiplano region and northern Chile.  Early Holocene 
conditions in the western cordillera in northern Perú were more temperate—with 
relatively wet, warm conditions.  Increasing aridity began in this area by the Mid-
Holocene, though it was not as drastic as the drought conditions noted elsewhere in 
higher elevations.  In other parts of the Andes, the Mid-Holocene was characterized by a 
wet phase, as on the north coast of Perú, the western cordillera of southern Perú around 
Arequipa, and parts of the Atacama desert.  The fact that Mid-Holocene conditions of the 
altiplano appear to be so different compared to those of the Pacific slope highlights the  
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Figure 5.5.  Distribution of sites from which samples were obtained for stable carbon 
isotope analysis (Je-431, Je-790, and Je-996). 
 
disparities between paleoecological records of regions that are relatively close 
geographically, but occur at different altitudes.  This further indicates the need for more 
region-specific studies to better refine our understanding of local conditions, rather than 
relying on data derived from different altitudes or regions (e.g., using highland lake and 
glacial cores to extrapolate paleoenvironmental data for a non-adjacent coastal areas).  
Towards that end, some attempt was made to obtain local proxies of paleoenvironmental 
conditions within the QBT area, using stable carbon isotope analysis of organic material 
in soil samples from select locations. 
Stable Carbon Isotope Analysis 
 Stable carbon isotope (SCI) analysis was conducted on a limited set of soil 
samples from three sites in order to obtain some indication of paleoenvironmental 
conditions in the QBT area (Ajie and Kaplan 1991; Boutton 1991; Hajic et al. 1998; 
Stuiver and Pollach 1977).  The samples were derived from stratigraphic columns at sites 
Je-431, Je-790, and Je-996 (Figure 5.5), and have been correlated with associated 
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stratigraphic zones and radiocarbon dates (Table 5.2).  The samples are from Late 
Pleistocene to Early Holocene contexts, and are associated with Early Preceramic (at Je-
790 and Je-996) to transitional late Early/Middle Preceramic (at Je-431) occupations in 
the QBT area.  As noted previously, the Early Preceramic occupations of the lower 
Jequetepeque Valley are the subject of another project (Maggard 2008); the SCI data 
from these contexts are only presented here as a means of discussing general trends in the 
paleoenvironmental conditions. 
 Stable carbon isotope analysis measures the ratio of 13C to 12C in order to assess 
the δ13C values.  According to Hajic and others (2000:34): 
δ13C values of organic carbon in sediments and soils integrate and record 
the relative contributions of C3 and C4 plants to net primary productivity 
of past plant communities (Boutton 1996; Tieszen and Pfau 1995).  The 
geographic distribution and relative productivity of these plants are 
correlated strongly and positively with temperature, and therefore δ13C 
values of buried organic matter reflect long-term vegetation dynamics and 
past climatic variation (Boutton 1996; Boutton et al. 1998; Cerling et al. 
1989). 
 
Generally, C3 plants include “nearly all trees, shrubs, forbs, and cool season grasses” 
(Hajic et al. 1998:101), constituting the vegetation that is common to forests and 
temperate plant communities.  Alternatively, C4 plants are “common in warm semiarid 
environments with high light intensity, such as grasslands, savannas, deserts, and salt 
marshes” (ibid).  C3 and C4 plants afford distinct, non-overlapping δ13C values, 
permitting an assessment of the types of plants that provided the dominant contribution to 
the organic content of the sample.  C3 plants yield δ13C values between –32 to –20‰ 
(mean -27‰); C4 plants yield δ13C values between –17 and –9‰ (mean –13‰)(Boutton 
1991; Hajic et al. 1998:101; cf. Ajie and Kaplan 1991:235; Deines 1980; Leavitt and 
Long 1987). 
 The stable carbon isotope data from the three QBT sites for which soil samples 
were analyzed yielded δ13C values that all fall within the range of C3 plants (Table 5.2).  
This pattern suggests that from at least about 10,600 14C years ago (ca. 12,600 cal yr BP) 
until sometime after 9000 14C years ago (ca. 10,100 cal yr BP), forests and/or temperate 
plant communities were the dominant vegetation in the QBT area.  The warmer, drier 
desert conditions that exist today developed sometime after about 9000 years ago.  This is  
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Table 5.2.  Stable carbon isotope data from three stratigraphic columns at sites Je-431, Je-
790, and Je-996. 
Site / Lab No. Level 
Depth 
(cm bd) δ13C*
Stratigraphic 
Zone Associated 14C dates 
Site Je-431/TU 14      
CR-111030 2 5-10 -23.5 1  
CR-111031 3 10-15 -23.5 1 9041 ± 48 (10,282-10,043 cal BP) (AA57964)1 
CR-111032 4 15-20 -23.4 1 8983 ± 65 (10,244-9912 cal BP) (AA57956)2 
CR-111033 5 20-25 -23.5 1   
CR-111034 6 25-30 -23.8 Transitional 1/2  
CR-111035 7 30-35 -24.6 Transitional 1/2 9032 ± 50 (10,270-9939 cal BP) (AA57955)3 
CR-111036 8 35-40 -26.8 2  
CR-111037 9 40-45 -25.3 2   
Site Je-790/TU 8      
CR-111038 1 0-5 -23.4 1  
CR-111039 2 5-10 -27.3 1 9334 ± 50 (10,697-10,306 cal BP) (AA57958)
4 
9530 ± 70 (11,131-10,600 cal BP) (Beta185076)5
CR-111040 3 10-15 -26.2 1  
CR-111041 4 15-20 -25.3 Transitional 1/2  
CR-111042 5 20-25 -25.9 Transitional 1/2   
Site Je-996/TU 2      
CR-111043 1 0-5 -23.9 1  
CR-111044 2 5-10 -25.7 1 10,230 ± 59 (12,230-11,653 cal BP) (AA57946)6 
CR-111045 3 10-15 -24.6 2 10,113 ± 76 (12,037-11,360 cal BP) (AA57947)7 
CR-111046 4 15-20 -26.2 3 10,650 ± 50 (12,822-12,413 cal BP) (Beta 18507)
8
10,353 ± 58 (12,571-11,986 cal BP) (AA57948)9 
* reported in ‰ notation and computed as follows: δ13Csample ‰ = [(13C/12Csample)/(13C/12Cstandard)-1] x 1000 
where 13C/12Csample is PDB and 13C/12Cstandard = 0.011237 
1 Provenience: TU 13, Level 2, Piece-plot #1, 10 cm bd 
2 Provenience: TU 1, Level 4, Piece-plot #9, 20 cm bd 
3 Provenience: TU 1, Level 7, general sample, 30-35 cm bd 
4 Provenience: TU 12, Feature 11, general sample, 10 cm bd 
5 Provenience: TU 8, Level 2, Piece-plot #3, 10 cm bd 
6 Provenience: TU 7, Level 2, Piece-plot #1, 8 cm bd (Maggard 2008) 
7 Provenience: TU 7, Level 3, Piece-plot #3, 14.5 cm bd (Maggard 2008) 
8 Provenience: TU 5, Level 4, general sample, 15-20 cm bd (transitional Zones 2/3) (Maggard 2008) 
9 Provenience: TU 7, Level 5, Piece-plot #5, 21 cm bd (Maggard 2008) 
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consistent with assessments of Early Holocene conditions around Laguna Compuerta in 
the highlands to the east of the QBT area (Weng et al. 2006) and some other regions of 
the Andes, which indicate that post-glacial temperatures began to gradually warm to 
modern levels around 8000-9000 BP, and that precipitation levels began to decline after 
about 8500/9000 BP (Dillehay 2000; Sandweiss et al. 1996; Thompson et al. 1995; Weng 
et al. 2006). 
 Periods of greater precipitation during the Early Holocene may be further 
indicated by geomorphological evidence on a low hill at site Je-790, where a thin lens of 
hard-packed fine sandy silt (1-2 cm thick) underlies the Early Preceramic cultural 
occupation zone (ca. 11,100 to 10,300 cal yr BP) (Figure 5.6).  This lens was likely 
deposited during a period of heavy rainfall, not unlike that which occurs during modern 
El Niño events, although it predates the earliest known evidence for such events by at 
least 2200 years (three strong ENSO events have been documented between 9000 and 
7900 cal BP at the Quebrada de los Burros site on the south coast of Perú [Carré et al. 
2005]).  The δ13C values obtained on soil samples from immediately above this hard-
packed lens are among the highest of the tested samples, tending toward the mid- to 
upper range for C3 plants (Table 5.2), further indicating wetter and perhaps cooler 
conditions during the Early Holocene compared to modern times. 
 
Hard-packed sandy silt lens
 
Figure 5.6.  Photo of the hard-packed sandy silt lens underlying the Early Preceramic 
occupational zone at site Je-790. 
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Summary  
 By examining the stable carbon isotope analysis from the QBT samples, floral 
and faunal species represented in Preceramic assemblages, and comparative 
paleoecological data from elsewhere in the Andes, we can develop a preliminary 
assessment of the environmental conditions that characterized the Early to Mid-Holocene 
(ca. 9000-4500 BP), when LE/M populations would have been living in the lower 
Jequetepeque Valley.  Temperate, wet conditions of the Late Pleistocene would have 
persisted into the Early Holocene until at least 9000 14C BP (~10,100 cal yr BP).  Based 
on data from the nearby area of Zaña/Nanchoc and Laguna Compuerta, Mid-Holocene 
conditions likely became warmer and drier between ca. 8500 and 5500 cal yr BP, and 
may have approximated modern conditions.  This assessment is supported in part by the 
similarities in modern species currently found in the QBT area and those of the 
Preceramic assemblages, particularly the fauna.  Furthermore, the appearance of 
rudimentary canal technology at two sites in the QBT area (ca. 7000-8000 cal yr BP at 
Je-901 and 5450-5100 cal yr BP at Je-393), which will be discussed in Chapters 6, 7 and 
10, may indicate attempts to harness water resources that were being depleted as a result 
of increasing aridity. 
The Early to Mid-Holocene conditions in the QBT area may have been in the 
process of changing, but the availability of resources persisted, as did the presence of 
human occupants.  LE/M foragers would have had access to a variety of floral and faunal 
resources, as well as abundant lithic raw material and habitable landforms—many of 
which were located near permanent or at least intermittent water sources.  Furthermore, 
LE/M populations would have theoretically had access to those resources of the coast and 
other tightly compacted life zones to the east of the QBT area in higher elevations.  It is 
within this context that we turn to the results of surveys conducted in the QBT area to 
assess the extent to which Preceramic people were localizing themselves within this part 
of the lower western slopes of the Andes to take advantage of this unique setting. 
 
Previous Fieldwork: Proyecto Pacasmayo (1997-2000) 
During the 1997-2000 fieldseasons of the Proyecto Pacasmayo, 81 Preceramic 
sites were identified within the lower Jequetepeque Valley (Dillehay and Kolata 1997, 
160
2000; Dillehay et al. 1998, 1999) (Figure 5.7).  The majority of Preceramic sites recorded 
in the 1999-2000 fieldseasons were located in the Quebrada del Batán (n = 28) and 
Quebrada Talambo (n = 35) areas (Figure 5.7) (Dillehay and Kolata 2000; Dillehay et al. 
1999).  Given the nature of many of the lithic assemblages, which often were represented 
by palimpsests of multiple occupations on a given site, sites were not designated as being 
from the Early, Middle, or Late phases of the Preceramic upon initial recording.  These 
assessments were made later based on the presence/absence of certain kinds of stone 
tools, radiocarbon assays, and the types of features present (e.g., circular vs. rectangular-
segmented structures). 
 
 
Figure 5.7.  Distribution of sites with Preceramic components identified in the Proyecto 
Pacasmayo area during the 1999-2000 fieldseasons (Dillehay et al. 1998, 1999, 2001). 
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As mentioned in Chapter 4, the transition from Early to Middle Preceramic times 
on the north to central coasts of Perú is thought to have been marked at least in part by 
changes in the lithic technology; certain tools, such as Paiján projectile points, were being 
produced with much less frequency (if at all) in favor of more unifacial tools (Malpass 
1983; cf., Chauchat et al. 1998).  This technological change did not occur overnight, 
making it difficult to identify the end of the Early phase and the beginning of the Middle 
phase, which is why the transitional late Early/Middle phase (ca. 9000-8500 14C BP) is 
included in this research.  This is also the reason that the sites for which we lack 
definitive markers of either Early or Middle Preceramic occupation (e.g., radiocarbon 
dates) are collapsed into the transitional late Early through Middle (LE/M) category.  
Survey sites were identified as LE/M Preceramic on the basis of three major criteria: 1) 
no evidence of Early Preceramic lithic technology (i.e., no formal bifacial tools or limace 
unifacial tools); 2) presence of informal, flake-tools (i.e., retouched and utilized flakes) 
and/or non-limace-type formal unifaces (particularly those that are similar to Nanchoc 
Lithic Tradition tools); and/or 3) presence of Preceramic domestic architectural forms 
comparable to those of known age from elsewhere in the Central Andes (particularly the 
Zaña Valley).  As will be discussed in the following chapter, excavation data resulted in 
the identification of six additional multicomponent sites with evidence of LE/M 
occupation based on radiocarbon assays that were within the transitional late 
Early/Middle (ca. 9000-8500 BP) to Middle Preceramic (ca. 8500-4500 BP) timeframe. 
Thirty-two LE/M sites were identified in the QBT area during the 1999-2000 
Proyecto Pacasmayo surveys (Dillehay and Kolata 2000; Dillehay et al. 1998, 1999) 
(Table 5.3 and 5.4; Figure 5.8;).  In comparison, 28 sites recorded in the 1999-2000  
 
 
 
Table 5.3.  Number of LE/M sites and multicomponent sites with evidence of LE/M 
materials (based on association with radiocarbon dates from subsurface contexts) in the 
QBT area. 
 
1999-2000 
Fieldseason 
2002-2003 
Fieldseason 
Total Number of 
Sites 
LE/M sites (identified based on surface lithics) 32 100 132 
Multicomponent sites with LE/M materials 2 4 6 
Total Number of Sites: 34 104 138 
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Table 5.4.  LE/M sites (n = 32) identified in the QBT area during the 1999-2000 Proyecto 
Pacasmayo survey based on surface lithics (Dillehay et al. 1999, 2001) (see Appendix 1 
for site descriptions).  Sites with an area equal to or larger than 5000 sq. m are considered 
large (n = 11); those with areas less the 5000 sq. m are considered small (n = 21) (see 
Figures 5.10 and 5.11 for spatial distribution). 
Site # Area (sq. m)
Density of 
Surface 
Materials Site # Area (sq. m) 
Density of 
Surface 
Materials 
Je - 398 75 Light Je - 460 1360 Light 
Je - 400 360 Light Je - 461 1375 Light 
Je - 402 3536 Medium Je - 462 3150 Light 
Je - 403 945 Medium Je - 463 6000 High 
Je - 404 836 Medium Je - 464 42,500 Light 
Je - 423 6336 Light Je - 465 1425 Light 
Je - 424 700 Light Je - 466 1554 Light 
Je - 426 1800 Medium Je - 467 7800 Light 
Je - 427 1375 Light Je - 468 7315 Light 
Je - 428 748 Light Je - 469 19,200 Light 
Je - 434 1500 Light Je - 472 225 Light 
Je - 437 500 Light Je - 473 8000 Light 
Je - 438 18,750 Light Je - 476 180 Light 
Je - 444 700 Light Je - 477 7200 Light 
Je - 446 5800 Light Je - 479 100 Light 
Je - 448 450 High Je - 480 18,700 Light 
 
 
fieldseason contained Paiján projectile points, other bifaces, and/or limaces, which are 
considered diagnostic of Early Preceramic stone tool assemblages along the coast 
(Chauchat 1988) and will be discussed by Maggard (2008).  Four Preceramic sites 
identified by the Proyecto Pacasmayo surveys in the QBT area contained only lithic 
debitage that could not confidently be identified as either Early or LE/M.  As will be 
discussed in greater detail in the excavation results in Chapter 6, two multicomponent 
sites that were identified in 1999 (and revisited during the 2002-2003 fieldseason) yielded 
subsurface data, including radiocarbon dates, associated with LE/M occupation.  A 
carbon sample obtained from the base of a rudimentary canal feature at Je-393 (Test Unit 
1, Level 6, 27.5 cm bs) yielded a date of 5450-5100 cal yr BP (4,584 ± 36 14C BP 
[AA57960]).  This Middle Preceramic date is one of only two obtained in the QBT area 
(the other is discussed below with the 2002/2003 survey results).  Excavations at one 
other multicomponent site (Je-431) yielded samples dating to between 9900-10,300 cal yr  
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Figure 5.8.  Distribution of transitional late Early through Middle Preceramic (LE/M) 
sites (n = 132) in the QBT area. 
 
 
BP (8983 ± 65 [AA57956], 9032 ± 50 [AA57955], and 9041 ± 48 [AA57964] 14C BP), 
which is at the approximate beginning of the transitional late Early Preceramic period (ca. 
9000-8000 14C BP). 
A few sites (n = 13) in the Proyecto Pacasmayo project area with Preceramic 
materials were located along terraces extending from the bases of Cerro Catalina (Je-405, 
Je-406, and Je-421), Cerro Faclo (Je-407 and Je-408), Cerro Guereque (Je-409 and Je-
414), and Cerro Negro (Je-417, Je-418, and Je-419), and on low terraces within Quebrada 
Cupisnique (Je-415, Je-416, and Je-420) (Dillehay and Kolata 1997, 2000; Dillehay et al. 
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1998, 1999; Figure 5.7).  These sites represent significant, though limited, evidence for 
Preceramic occupation in other parts of the lower Jequetepeque Valley besides the QBT 
project area.  However, given the degree of geographical separation between these sites 
and the fact that their lithic assemblages were not analyzed beyond typology and raw 
material identification, they are not considered further here.  In addition, the sites near 
Cerro Negro and within Q. Cupisnique are very close to the Cupisnique/Chicama Valley 
project area, which has been studied extensively in terms of Preceramic occupation by 
Chauchat, Briceño, Becerra, and Gálvez (Becerra 1999; Becerra and Gálvez 1996; 
Briceño 1999, 1997, 1995; Chauchat 1988, 1975, 1978; Chauchat et al. 2004, 1998; 
Gálvez 1999, 1992a-c, 1990). 
Five sites (Je-136, Je-139, Je-311, Je-369, and Je-371) recorded in the 1997-1998 
fieldseasons contained evidence of possible Preceramic occupations (Dillehay and Kolata 
1997; Dillehay et al. 1998; Figure 5.7).  These sites were located within approximately 5 
km of the modern coastline, and contained evidence of Moche and/or Chimú occupation.  
The few lithics collected from two of these five sites (Je-369 and Je-371) were not 
systematically analyzed for the purposes of the current project, and no radiocarbon 
samples were collected from the deposits, making it difficult to assess the nature of 
possible Preceramic occupation at these sites.  As a result, they are not considered in the 
ensuing discussions of the distribution of Preceramic sites. 
 The concentration of 63 Preceramic sites in the QBT project area clearly indicated 
that this area, more so than any other part of the lower Jequetepeque Valley, was the 
preferred locus of settlement during the earlier phases of prehispanic occupation.  The 
challenge was to assess how these sites fit within the larger framework of long-term 
developments toward cultural complexity within the valley, and what they indicated 
about transitions that occurred during the Early to Mid-Holocene (particularly compared 
to the Late Pleistocene occupations).  In order to address these issues, additional research 
was needed to fully assess the extent, nature, and chronology of Preceramic occupation 
within the QBT drainages.  This first required a continuation of the survey in order to 
identify any additional Preceramic sites within the QBT area beyond those previously 
recorded in the 1999-2000 fieldseasons. 
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Subprojects in the Quebradas del Batán and Talambo (2002-2003) 
 As a subproject of the Proyecto Pacasmayo, the QBT fieldwork followed the 
same basic methods, and commenced survey where the 2000 research terminated.  With 
the completion of this phase of the survey, the QBT project area had grown to 69.57 sq. 
km (Figure 5.9).  All portions of this project area were covered, with the exception of 
those landforms that were at elevations above about 400 masl, those that were 
inhospitable for human habitation (i.e., steeply inclined), and those within the central 
portion of the quebrada drainages, which would not have been stable during the Late  
 
 
Figure 5.9.  Distribution of Preceramic sites (n = 309) recorded in the Quebradas del 
Batán and Talambo project area (1999-2003). 
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Pleistocene to Mid-Holocene era.  It is possible that there are Preceramic sites located on 
these landforms, but opportunistic examination of portions of these zones did not yield 
evidence of human occupation before Moche (1800-1200 BP) and Chimú times (ca. 900-
530 BP).  Furthermore, Gálvez and others report a complete lack of evidence for 
Preceramic occupation within the central portions of the quebrada drainages in the 
Chicama Valley to the south of the Jequetepeque Valley.  By excluding these landforms 
from systematic survey, we were able to extend the boundaries of the survey area well 
beyond what would have been possible given time and budgetary constraints.  As with 
the previous fieldwork, sites were defined by the presence of artifacts and/or features 
(e.g., hearths, architecture, knapping piles).  Site boundaries were delineated by the 
spatial extent of cultural materials visible on the surface.  Features, diagnostic artifacts, 
and any other notable materials were plotted using a hand-held GPS unit. 
 A total of 252 new sites (Je-745-Je-1016) were identified during the 2002-2003 
survey.  Of these sites, 247 contained evidence of Preceramic occupation (Figure 5.9).  
Based on the criteria discussed above, 100 of these sites were identified as LE/M 
Preceramic (Tables 5.3 and 5.5).  Together with the sites included from the 1999-2000 
survey, the total number of surface LE/M sites in the QBT area is 132 (Figure 5.8).  As 
will be discussed in the following chapter, excavations at four multicomponent sites 
identified during the 2002-2003 survey yielded radiocarbon dates from the LE/M period, 
including Je-772, Je-901, Je-937, and Je-1002.  The density of sites within the QBT 
project area that likely or definitively date to the late Early or Middle Preceramic period 
based on radiocarbon dates (n = 6) or lithic technology represented (n = 132) is at least 
1.98 / km2.  The actual density is probably higher, as this figure does not include other 
multicomponent sites where Early Preceramic materials (e.g., bifaces, unifacial limace 
tools) dominate the lithic assemblage, but where Middle Preceramic materials may also 
be present.  In addition, it should be noted that this figure only includes three sites with 
domestic architecture (Je-472, Je-890, and Je-954). 
Only six sites recorded in the 2002-2003 survey (Je-837, -861, -985, -992, -1015 
and –1016) contained inconclusive indicators of Preceramic occupation.  Importantly, 57 
sites contained evidence of reoccupation of Preceramic sites during Formative (ca. 3800– 
3000/2900 BP), Cupisnique (ca. 2900-1800 BP) Moche (ca. 1800-1200 BP), and/or  
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Table 5.5.  LE/M sites (n = 100) identified in the QBT area during the 2002-2003 survey 
(see Appendix 2 for site descriptions).  Sites with areas =/> 5000 sq. m are large (n = 12), 
while those with areas less the 5000 sq. m are small (n = 88) (see Figures 5.10 and 5.11 
for spatial distribution). 
Site # Area (sq. m) 
Density of 
Surface 
Materials Site # Area (sq. m)
Density of 
Surface 
Materials Site # Area (sq. m) 
Density of 
Surface 
Materials
Je-765 500 Light Je-848 2145 Light Je-923 504 Light 
Je-771 2800 Light Je-860 4161 Light Je-924 675 Light 
Je-774 500 Light Je-862 1564 Light Je-926 4292 Light 
Je-775 400 Light Je-863 972 Light Je-928 588 Light 
Je-776 600 Light Je-864 1008 Light Je-931 3672 Light 
Je-781 500 Light Je-865 2301 Light Je-932 7110 Light 
Je-782 375 Light Je-867 253 Light Je-934 500 Light 
Je-783 3400 Medium Je-869 372 Light Je-935 1488 Light 
Je-784 1000 High Je-871 180 Light Je-938 3360 Medium 
Je-786 360 Light Je-872 806 Light Je-939 323 Light 
Je-792 1350 Light Je-874 3649 Light Je-940 3360 Light 
Je-794 4000 Light Je-877 920 Light Je-942 3920 Light 
Je-796 168 Light Je-882 126 Medium Je-943 4225 Light 
Je-797 2800 Light Je-883 1098 Light Je-944 5060 Light 
Je-806 200 Light Je-884 70 Light Je-949 14,175 Medium 
Je-807 150 Light Je-887 1782 Light Je-950 6018 Light 
Je-808 100 Light Je-889 864 Light Je-951 868 Light 
Je-809 900 Light Je-890 1776 Light Je-953 918 Light 
Je-810 100 Light Je-891 5586 Medium Je-956 672 Light 
Je-815 130 Light Je-892 1696 Light Je-957 1972 Light 
Je-816 144 High Je-898 3600 Light Je-958 1176 Medium 
Je-819 5400 Light Je-902 1020 Light Je-961 1525 Light 
Je-822 4480 Medium Je-904 1073 Light Je-965 784 Light 
Je-823 5658 Medium Je-908 156 Medium Je-966 960 Light 
Je-824 780 Light Je-909 1296 Light Je-967 440 Light 
Je-826 2621 Light Je-910 570 Light Je-974 880 Light 
Je-828 21,684 Medium Je-911 874 Light Je-977 513 Medium 
Je-830 5229 Light Je-913 861 Light Je-978 14,732 Medium 
Je-833 2912 Medium Je-916 12,920 Medium Je-987 1479 High 
Je-835 1188 High Je-917 4466 Light Je-994 722 Light 
Je-840 24 Light Je-918 798 Light Je-999 266 Light 
Je-845 384 Light Je-920 2520 Light Je-1000 60 Light 
Je-846 550 Light Je-921 9620 Light Je-1005 4189 Light 
Je-847 3233 Light       
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Chimú (ca. 900-530 BP) times.  Seventeen of these sites contain evidence of LE/M 
occupation that was distinguishable from that of later periods (Table 5.6).  Reoccupation 
of these locations is of interest in part because it demonstrates long-term stability in 
settlement choices, even if they are based on different logistical, social, economic, or 
environmental factors.  In fact, Gálvez, Becerra, and Castañeda (1994) examined Chimú 
occupation of sites that had previously been occupied by Early Preceramic peoples in the 
Chicama Valley.  Their study suggests that Chimú agriculturalists selected the terraces 
along the margins of quebrada drainages within the valley because they wanted to place 
their cultivation fields near intervalley and secondary canals, which tended to be at 
slightly higher elevations than modern agricultural fields (Gálvez et al. 1994:177).  The 
Early Preceramic occupants, however, did not practice agriculture and thus would have 
selected these terraces for occupation on the basis of other criteria.  Repeated occupation 
of the same location is of interest in identifying long-term settlement patterns (see 
Wandsnider’s discussion of place-use histories in the context of changing socionatural 
systems [1998:98]); however, it can create problems in terms of surface deposits, which 
may become mixed and commingled with heavy deflation from eolian and/or fluvial  
 
 
 
Table 5.6.  Sites with surface evidence of LE/M Preceramic occupation and limited later 
Ceramic Period occupation (n = 26 or 19.7%) (note that the ceramics were typically few 
in number and spatially segregated from the Preceramic materials; in some cases, the 
ceramics were either not collected or their cultural affiliation was not identified). 
 
Site # 
Ceramic Period(s) 
Represented 
 
Site # 
Ceramic Period(s) 
Represented 
Je-444 Unidentified Je-890 Chimú 
Je-458 Unidentified Je-891 Moche 
Je-466 Unidentified Je-898 Cupisnique 
Je-469 Unidentified Je-902 Moche 
Je-473 Unidentified Je-923 Cupisnique, Gallinazo 
Je-476 Unidentified Je-926 Chimú 
Je-477 Unidentified Je-938 Chimú 
Je-479 Unidentified Je-939 Unidentified 
Je-480 Unidentified Je-943 Unidentified 
Je-765 Chimú Je-944 Unidentified 
Je-774 Chimú Je-966 Unidentified 
Je-819 Cupisnique, Moche, Chimú Je-999 Unidentified 
Je-862 Moche Je-1005 Unidentified 
169
processes.  The result can be a palimpsest of cultural materials, with Chimú ceramic 
sherds lying next to Paiján projectile points.  However, as will be discussed in Chapters 6 
and 10, excavation data and intrasite spatial patterns allow us to tease out and 
differentiate materials and features associated with the earlier and later occupations. 
It also should be noted that during the course of survey, several sites were 
revisited that had been previously recorded during the 1999-2000 fieldseasons (Je-431, 
Je-439, Je-484, and Je-393).  These sites were large and considered potentially important 
for the purposes of the current project and that of Maggard (2008) either because of the 
lithic technology or the presence of domestic architecture.  As should be expected with 
revisits to large sites, new artifacts were collected, more features were recorded, and 
more refined boundaries were delineated and recorded.   
 
In summary, the surveys conducted for the Proyecto Pacasmayo and the 
subprojects in the Quebradas del Batán and Talambo (QBT) resulted in the 
documentation of over 300 Preceramic sites (Figure 5.9).  Of these sites, 138 are 
discussed as part of this dissertation research (Figure 5.8, Table. 5.3).  These sites were 
selected based on the absence of evidence for Early Preceramic formal lithic technology 
(e.g., bifaces, limace unifaces), the presence of stone tools similar those of the Nanchoc 
Lithic Tradition (NLT), radiocarbon assays obtained from samples collected during test 
and block excavations, and/or the presence of Preceramic domestic architecture 
consistent with LE/M forms documented elsewhere.  The latter criterion is further 
discussed in relation to other sites with earlier and later domestic architecture.  The 
descriptions of these sites, their locations, and materials collected are included in 
Appendices 1 and 2. 
 
Organizing the Site Database by Site Type 
 Mobile populations occupy different locations on the landscape for various 
purposes and durations of time during the course of their patterned system of settlement, 
subsistence, and social organization (Binford 1980, 1983; Brooks and Yellen 1987; 
Gargett and Hayden 1991; Hitchcock 1987; Kent 1991; Kent and Vierich 1989; Lee 
1979; O’Connell 1987; Whitelaw 1983; Yellen 1977).  The activities carried out at these 
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different locations result in the deposition of materials that may be archaeologically 
recognized as sites—generally defined as concentrations of such material evidence of 
human behavior (Thomas 1991).  Observed patterns among the materials and features at 
these sites may be understood as reflecting the different activities that occurred there, 
thus affording a means of assessing different site types based on the function(s) they 
served within the overall system of organization (Binford 1980, 1983). 
In order to usefully evaluate the settlement patterns, technological organization, 
and potentially the social organization of the late Early to Middle Preceramic occupants 
of the QBT area, the sites they occupied must be assessed as to type.  Seven basic site 
types are used here, including: short-term residential base camp; long-term/repeat 
residential base camp; short-term field camp; long-term/repeat field camp; processing 
station; transitory station/workshop; and quarry.  These site types, which are discussed 
further below, are drawn from those identified by Binford (1980) and Dillehay (2000:77-
83).  They are defined on the basis of three main criteria: 1) site size; 2) kinds, variety, 
and relative density of activities represented; and 3) presence or absence of domestic 
architecture.  The significance of each of these criteria is presented before proceeding 
with the discussion of the site types. 
Site Size 
 Site size is understood as a potential indicator of several important facets of site 
history and formation processes.  It may reflect relative population density as well as 
duration, intensity, and/or repetition of occupation (Binford 1982; Schiffer 1987).  Large 
sites are often produced by a large population during a single episode of occupation at a 
particular location, resulting in widely dispersed, though not necessarily dense, deposits 
of cultural material and/or features.  Large sites may also be produced by smaller 
populations during the course of multiple revisits to the same location, where activity 
areas may not be relocated in the same position, particularly if the site severed different 
functions (Binford 1980, 1982; Yellen 1977; see also Wandsnider 1998:95).  Small sites 
are always associated with a smaller population; however, the extent to which they have 
been occupied for a long duration, short duration, and/or repeated occupations depends 
on the kind(s), density, and diversity of artifacts and/or features deposited.  Teasing out 
the differences between extended or repeat occupations at either a small or large site is 
171
complicated in the QBT area by the fact that many sites’ deposits have been heavily 
deflated due to eolian processes (i.e., strong winds coming inland from the ocean), 
resulting in a palimpsest effect where the materials from different episodes of occupation 
may be lying on the surface next to one another (Rapp and Hill 1998:54-55; Schiffer 
1987:238-242; Zvelebil et al. 1992: 196-197).  In some cases, there were localized areas 
of protected deposits—pockets of intact stratified deposits—that were subjected to 
archaeological testing or larger block excavations (discussed in Chapter 6).  In general, 
however, our understanding of LE/M sites in the QBT area is confined to the material 
visible on the surface.  Different episodes of occupation may be interpreted in cases 
where there are diagnostic materials from different temporal periods (e.g., Paiján points 
vs. Chimú vessel fragments) and/or there is little/no overlapping of activity areas (which 
may indicate different functional uses of the site depending on the nature of the activities 
represented) (Binford 1982; House and Wogaman 1978; Schiffer 1987). 
For the purpose of the present project, large sites are defined as those that have an 
area greater than 5000 sq. m; small sites are those with an area equal to or less than 5000 
sq. m.  Among the surface LE/M sites in the QBT area (n = 132), 109 sites (82.6%) fit the 
small category, and 23 sites (17.4%) are considered large (Figures 5.10 and 5.11; Tables 
5.4 and 5.5).  The four multicomponent sites with transitional late Early/Middle (ca. 
9000-8500 BP) radiocarbon assays (Je-431, Je-772, Je-937, Je-1002) fall into the large 
category (Je-431 is exceptionally large with an area of 512,970 sq. m) (Table 5.7).  The  
 
 
 
Table 5.7.  Multicomponent sites in the QBT project area with dated LE/M components 
(based on radiocarbon dates obtained from excavation contexts); all of these sites fall in 
the large site size category. 
Site # Area (sq. m) 
Density of Surface 
Materials 
Je-393 183,480 Medium 
Je-431 512,907 High 
Je-772 28,700 High 
Je-901 25,515 Medium 
Je-937 6840 Medium 
Je-1002 19,344 Medium 
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Figure 5.10.  Distribution of LE/M sites and multicomponent sites with LE/M 
components in the Quebrada del Batán subarea by site size classification (unnamed 
quebrada drainages (Q) have been numbered and labeled). 
 
 
Figure 5.11.  Distribution of LE/M sites and multicomponent sites with LE/M 
components in the Quebrada Talambo area by site size classification (unnamed quebrada 
drainages (Q) have been numbered and labeled). 
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Table 5.8.  Sites in the QBT area that have areas equal to or less than 5000 sq. m and 
contain Preceramic domestic architecture. 
Site Area (sq. m) Age of Structure(s) 
Je-472 225 LE/M Preceramic 
Je-890 1776 Middle Preceramic 
Je-897 3379 Early Preceramic 
Je-954 3885 Early Preceramic 
 
 
Table 5.9.  Sites in the QBT area that have areas greater than 5000 sq. m and contain 
Preceramic domestic architecture. 
Site 
Area 
(sq. m) Age of Structure(s) Site 
Area 
(sq. m) Age of Structure(s) 
Je-396 6225 Early Preceramic Je-790 99,360 Early Preceramic 
Je-431 512,907 Early Preceramic Je-804 147,375 Early Preceramic 
Je-439 35,020 Early Preceramic Je-937 6840 LE/M Preceramic 
Je-449 8000 Early Preceramic Je-970 45,408 Early Preceramic 
Je-470 104,000 Early Preceramic Je-971 22,736 LE/M and Late Preceramic 
Je-484 8500 Early Preceramic Je-1002 19,344 Early Preceramic 
Je-780 52,200 Early Preceramic    
 
 
 
 
two multicomponent sites with Middle Preceramic-age radiocarbon assays but no 
Preceramic domestic architecture (Je-393 and Je-901) are also large (181,256 sq. m and 
25,515 sq. m, respectively).  The large size of these six multicomponent sites is as at least 
partly due to the fact that they were occupied repeatedly over a long period of time—in 
some cases intermittently from Fishtail through Chimú times (as at Je-1002).  Among the 
sites with Preceramic domestic architecture (n = 17), four sites (23.5%) are small (Table 
5.8), and 13 (76.5%) are considered large (Table 5.9).  The larger size of most of these 
sites with Preceramic domestic architecture may reflect longer duration of occupation, 
frequent reoccupation, higher number of activities performed at such sites, and/or larger 
occupying population.  The two sites with LE/M lithics and architecture (Je-890 and Je-
472) are both relatively small compared to the other sites (225 sq. m and 1776 sq. m, 
respectively).  The smaller size of these LE/M sites may reflect other changes that were 
going in settlement patterns compared to the Early Preceramic occupations, perhaps even 
reduced duration of occupation at any one location.   
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  Though significant, site size by itself is not sufficient to indicate the nature and 
history of site occupation.  It must be considered in tandem with other data regarding 
specific kinds of behavior, diversity of activities, and presence of features. 
 
Kinds, Diversity, and Density of Activities Represented 
 The kinds and diversity of activities represented at a site can be a general measure 
of the degree of intensity of occupation and the extent to which a site served a specific 
and narrow function for its occupants, or a broader range of functions.  Ostensibly, the 
narrower the function, the fewer the artifacts and artifact classes might be expected in a 
site’s cultural deposits (Dillehay 2000).  If, however, a site was the locus of variable 
activities completed in the basic maintenance and daily functioning of its occupants, we 
might expect to see a broader range of materials, and perhaps, a greater quantity (Binford 
1980; Dillehay 2000).  Furthermore, the relative density of material at a site may be 
reflective of the duration and/or intensity of occupation—either over a period of a single 
or multiple visits. 
Each site recorded in the QBT area yielded cultural materials from the surface.  
These materials are summarized below according to quantities of particular classes of 
material collected for sites with LE/M-type lithics (n = 132) and multicomponent sites 
with dated LE/M occupations (n = 6) (Table 5.10; see Chapters 7 [Subsistence] and 8  
 
 
 
Table 5.10.  Summary of total materials collected during survey from LE/M sites and 
multicomponent sites with dated LE/M materials (see Appendices 5-7 for distributions of 
these materials by site). 
Surface Materials 
Chipped Lithics 
(debris and tools)
Groundstone 
Tools* 
Coral Faunal 
Remains 
Human 
Remains 
LE/M sites (n = 132) 1802 2  31†  
Avg./site 13.65 0.02  0.23  
Multicomponent sites 
with LE/M component 
(n = 6) 368 2 4 5 80 
Avg./site 61.33 0.33 0.67 0.83 13.33 
* These counts do not include groundstone tools that were observed but not collected. 
† 29 faunal remains derived from one site, Je-908; one bone each was collected from the surface of Je-943 and Je-949 
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[Lithic Technology] for identification and analysis of these materials, and Chapter 10 
[Site Types and Settlement Patterns] for distribution of material classes by site type).  In 
addition, the relative density of surface materials at each site was also recorded based on 
subjective, qualitative assessments (i.e., light, medium, high density) made at the time 
each site was recorded (Tables 5.4, 5.5 and 5.7).  Density does not refer to the total 
quantity of material observed at a given site; rather, it is an estimate of the extent to 
which artifacts are observed in proximity to one another.  Light density collections of 
material are those where artifacts are sparsely scattered across the site, but do not appear 
to occur in dense clusters.  Alternatively, a site with high-density collections of material 
might include a sheet-like midden of artifacts visible on the surface and/or individual 
dense concentrations (e.g., knapping piles).  Medium density collections of material 
include sites with a general scatter of artifacts across the surface somewhere between 
light-density and a sheet-like midden, or sites with generally light-density scatters of 
material across the site along with “pockets” of very densely packed artifacts.  Given the 
potential for deflation, it is possible that larger sites with medium- to high-densities of 
material may reflect the compaction of multiple episodes of occupation, thus giving the 
appearance of a more intense occupation than likely occurred at any one point in time.  
This point is taken into consideration in Chapter 10 with the assessment of site types and 
LE/M settlement organization.  This potential ambiguity is not, however, a factor for 
small sites with light density scatters of artifacts; such deposits likely resulted from single 
episodes of occupation (i.e., if a location is occupied repeatedly, it is expected that the 
size and/or density of deposited materials will increase).   
 
Sites with LE/M-type Lithics (n = 132) 
 Among the sites that contained LE/M lithics but no evidence for Early Preceramic 
lithic technology (i.e., bifaces and/or limace-type unifaces), chipped stone lithics 
dominate the collected material (n = 1802 lithic tools and debris).  One mano was 
collected from the surface of site Je-833, and grinding stone slabs (i.e., batanes) were 
observed on four other sites (Je-847, Je-890 [Figure 5.12], Je-913, and Je-938).  One 
hammerstone was collected from the surface of site Je-904.  A total of 31 vertebrate 
faunal remains were collected from sites Je-908 (n = 29), Je-943 (n = 1), and Je-949 (n =  
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Figure 5.12.  Example of a batán grinding stone identified on the surface of site Je-890. 
 
 
1).  Dense scatters of landsnail shells were observed on the surface at 14 sites; mounded 
land snail shell middens were observed at 17 sites (see Chapter 7).  Two sites, Je-472 and 
Je-890, also contained evidence of LE/M domestic structures.  The majority of these 
LE/M sites are characterized by light-density scatters of lithics and other material (n = 
109 or 82.6%); several consist of medium-density (n = 17 or 12.9%) and high-density 
scatters (n = 6 or 4.5%) of cultural material (Tables 5.4 and 5.5).   
 
Multicomponent Sites with Dated LE/M Components (n = 6) 
Among the sites that yielded radiocarbon assays within the LE/M Preceramic 
timeframe (ca. 9000-4500 BP), chipped stone lithics also dominate the collected 
materials (n = 368).  One mano was collected from site Je-431, and batanes were 
observed on two other sites (Je-937 and Je-1002).  A total of four coral fragments were 
collected from sites Je-431 (n = 1) and Je-1002 (n = 3).  Five faunal materials (from 
vertebrates) were collected from the surface of site Je-431.  Mounded landsnail shell 
middens were observed on all six of these multicomponent sites.  The only human 
remains observed during survey were identified on the surface of site Je-1002 (n = 80 
bones/fragments), all of which appear to be from a single individual.  Although the burial 
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was exposed on the surface and heavily disturbed, the proximity of Paiján projectile 
points and other bifacial tools suggests that it is associated with Early Preceramic 
occupation of the site (Maggard 2008).  One LE/M domestic structure was identified at 
Je-937.  Among these multicomponent sites, four are characterized by medium-density 
scatters of lithics and other materials (Je-393, Je-901, Je-937, and Je-1002), and two are 
high-density concentrations of material (Je-431 and Je-772).  Higher densities of 
materials are consistent with large sites that have been reoccupied throughout the Early 
and Middle Preceramic period. 
 
Materials collected and features observed during survey on the surface of the sites 
within the QBT area may be considered as indicators of particular kinds of activities 
(Table 5.11).  In a very general sense, the activities represented by the surface materials 
may be grouped into three basic categories: 
• Activities related to the acquisition of lithic raw material, stone tool production, 
tool use, and tool maintenance 
• Activities related to food resource acquisition, processing, consumption, possible 
storage, and possible horticulture. 
• Activities related to the construction and occupation of domestic structures 
 
These are rather techno-functional interpretations; however, it is recognized that each 
category of activities fits within a larger socio-economic framework wherein social 
factors certainly affect the system of organization.  For the purposes of discerning basic 
patterns as to the minimum number and kinds of activities represented at a site, however, 
the above classifications are sufficient.  Excavation, subsistence, and technological data, 
which will be presented in the following chapters (6-8), will further aid our ability to 
assess the activities represented at each site, as well as possible socio-economic factors of 
organization. 
  
Potential bias exists in the surface collections.  First, the general lack of 
microdebitage in the assemblages from these sites is more likely a result of the 
opportunistic methods used to select materials for collection, than of an actual lack of this 
class of material.  This is significant, as the presence or absence of lipped interior flakes, 
and very small debris in general, is considered representative of late-stage reduction  
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Table 5.11.  Description of different types of materials and features identified during 
survey and excavation of Preceramic sites in the QBT area, and the activities they likely 
represent. 
Artifact / Feature Type or Class Activity Likely Represented 
Primary lithic raw material and early 
stage reduction debris Quarrying / Raw material acquisition 
Hammerstone Stone tool production 
Lithic debris (cores, primary or secondary 
bifaces, flakes from various stages of 
reduction)  
Stone tool production; if only late-stage flakes are 
present (i.e., no cores, tools, preforms, or early-
stage flakes), the activity represented is more 
likely stone tool maintenance 
Projectile point Hunting; butchering 
Biface with evidence of utilization Plant or animal processing 
Limace uniface Woodworking; possibly digging 
Uniface (non-limace) Woodworking; plant processing; possibly digging 
Retouched or Utilized flake 
Cutting; butchering; processing meat and/or 
plants; when present in a site’s assemblage, it 
likely was produced and used at that location 
Groundstone tools (i.e., manos, batanes) Plant processing (likely for food, medicine, and/or pigment) 
Coral fragments For use as a grater-like implement for plant and/or hide processing 
Faunal remains (including land snails) Food processing and/or consumption 
Land snail shell midden (Basural de 
caracoles) 
Possible mass collection of a low-yield food 
resource; processing of this resource for 
consumption 
Floral remains Food processing and/or consumption; possibly medicinal production 
Human remains Burial practices 
Beads Production and/or use of non-utilitarian ornaments 
Hearth Building fires for heat, cooking, and/or heat-treating lithic raw material 
Drainage ditch (culturally altered) / 
Rudimentary canal 
Channeling water from a stream source to another 
location (e.g., garden plot) 
Structure 
Constructing shelter from the elements, storage 
facility, and/or delineating private space 
(depending on form and context) 
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and/or rejuvenation of stone tools.  That some of these materials may have been missed 
during survey is a possibility, and one of the unfortunate realities of conducting fieldwork 
over a large area with a small crew in a relatively short timeframe. 
 
Preceramic Domestic Architecture: Number, Form, and Chronology 
 As discussed in Chapter 2, domestic structures afford an understanding of hunter-
gatherer shelter, site structure, settlement patterns, socio-economic organization, and 
cultural landscapes.  As such, their presence or absence may be used as another means of 
differentiation among different site types.  The presence of domestic architecture itself is 
an indication of greater investment of time and labor regarding the occupation of a 
particular location, which sets that site apart from others without such evidence.  
However, there is variability in terms of the amount of time and labor invested in the 
construction of houses based on number and form.  Some forms likely take longer to 
construct than others (e.g., rectangular segmented vs. semi-lunar paraviento).  Obviously, 
it also takes more effort to construct three houses rather than one, regardless of the form.  
Greater investments of time and labor for such features typically reflect greater duration 
of occupation or anticipated reoccupation.  Such investments would not be expected for 
sites that served specialized, short-term functions (e.g., processing stations, transitory 
stations/workshops, and quarries).  However, they would be expected at sites where a 
small group of several families or a few individual members of a task group intended to 
reside for a long duration (e.g., residential base camp or field camp), particularly if they 
anticipated a need for shelter or some degree of privacy. 
 There are six varieties of Preceramic domestic architecture form documented 
among 17 sites in the QBT area (Table 5.12).  From simple to more complex, these forms 
include: semi-lunar; ‘L’-shaped; circular; semi-rectangular; and rectangular-segmented 
(Figures 5.13-5.16).  Among these types, semi-lunar and ‘L’-shaped structures are very 
likely contemporaneous based on similarities in form, size, and in some cases, proximity 
to one another (e.g., Je-790).  The primary distinction between them is that the ‘L’-
shaped structures have a rather distinct right angle ‘arm’ on one side, rather than the basic 
curvilinear form of the semi-lunar structures (which are also referred to as paravientos) 
(Figure 5.13).  Two ‘U’-shaped structures documented also resemble somewhat the  
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Table 5.12.  Varieties of Preceramic domestic architectural forms and their distribution 
among 17 sites in the QBT area. 
Site 
V-
shaped Semi-lunar 
L-
shaped Circular
Semi-
rectangular
Rectangular-
segmented Total Phase 
Je-396    2   2* Early 
Je-431    7   7* Early 
Je-439 1       1 Early 
Je-449    2   2* Early 
Je-470    1   1 Early 
Je-472    2   2* LE/M 
Je-484  1  1   2* Early 
Je-780    2   2* Early 
Je-790  4 3    7* Early 
Je-804   1    1 Early 
Je-890      1 1 Middle 
Je-897    1   1 Early 
Je-937     1  1 LE/M 
Je-954  1     1 Early 
Je-970    2   2* Early 
Je-971   1 3   4* 
LE/M (2), 
Late Preceramic 
/Formative (2) 
Je-1002    1   1 Early 
Total: 1 6 5 24 1 1 38  
*Not all of these structures are necessarily contemporaneous.     
 
 
circular form, which is why they were included in that classification (Figure 5.13).  All of 
these forms consist of stone-lined bases, which would have supported a frame 
constructed from perishable materials such as cane, thatch, or reed (Donnan 1964; Engel 
1966). 
These structural forms appear at different times in parts of western South America 
(Table 5.13), though there is significant overlap in their general timeframes (Table 5.14).  
It should be noted that the date ranges presented in Table 5.13 reflect only known or 
interpreted dates of Preceramic age.  Some of these structures have only been assigned 
generally to the Preceramic Period.  Several forms (i.e., semi-lunar, circular, rectangular, 
and rectangular-segmented) persist into later time periods in different parts of the Andean 
coast and highlands, including the QBT project area.  A chronology of these early 
architectural forms in the QBT area (Figures 5.13-5.16; Tables 5.12, 5.13, and 5.15) has 
been developed based on: associated cultural materials (e.g., chipped stone tools); dated  
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Figure 5.13.  Examples of Early Preceramic (ca. 11,000-9000 BP) domestic architectural 
forms in the QBT project area: a) V-shaped structure from Je-439; b) and c) circular 
structures from Je-780 and Je-970; d) semi-lunar structure from Je-790; and e) L-shaped 
structure from Je-790. 
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Figure 5.14.  Examples of transitional LE/M Preceramic (ca. 9000-4500 BP) structural 
forms in the QBT project area: a) circular structure from Je-971; and b) semi-rectangular 
structure with possible internal hearth from Je-937. 
 
 
Figure 5.15.  The only example of clearly Middle Preceramic architecture is this 
rectangular segmented structure (Structure 1) and associated smaller, square structure 
(Structure 2) from Je-890.  Structure 1 is similar in form to Tierra Blanca phase (ca. 
7000-4500 BP) structures recorded in the Nanchoc area of Zaña Valley (Dillehay et al. 
1999; Maggard et al. 2001), which is located about 15 km northeast of the upper end of 
Q. del Batán (where Je-890 is located). 
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Figure 5.16.  Structure 5 from Je-971 yielded a date of 3690 ± 440 14C BP (AA57965), 
suggesting that this circular specimen and the nearby L-shaped structure are either from 
the Late Preceramic or early Formative period. 
 
 
carbon samples from within the structures themselves (as at Je-971, Structure 5) or from 
associated midden areas (as at Je-431 and Je-790); and/or comparisons with structures of 
similar form and size from other Preceramic Andean sites, such as those listed in Table 
5.13. 
Early and Middle Preceramic structures documented in the Zaña/Nanchoc area in 
particular provided important comparatives and associated dates.  Early Preceramic 
structures in this area are characterized as small (2.2-4 m in diameter), circular, stone-
lined features, some of which contain Paiján points on the interior surface, buried floors, 
and/or interior grinding stones (batanes) (Dillehay et al. 2003:7).  Four sites with these 
types of structures yielded radiocarbon dates between about 10,200 and 8500 14C BP 
(ibid).  Similar circular structures have been identified on nine sites in the QBT area 
(Table 5.12), suggesting an Early Preceramic cultural affiliation; this assessment is 
supported by the association of Paiján lithic technology at these sites or within the 
structures themselves (e.g., at Je-470 [Dillehay et al. 2003:7]).  Two phases of the Middle 
Preceramic have been identified in the Nanchoc area: Las Pircas (ca. 8500-7000 BP) and 
Tierra Blanca (ca. 7000-4500 BP) (Dillehay et al. 1989, 1998).  One excavated Las Pircas  
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Table 5.13.  Distribution and age of known Preceramic architecture by form in southern 
Ecuador, Perú, and northern Chile. 
Structure Form Site / Area Region Dates References 
V-shaped Rio Grande de Nazca Perú Preceramic Engel 1964:Fig. 2 
Semi-lunar Santa Valley Perú Preceramic Wilson 1988 
Semi-lunar Chao Valley Perú Preceramic Cárdenas 1999 
Semi-circular Rio Grande de Nazca Perú pre-4450 BP Malpass and Stothert 1992 
Semi-circular a Caleta Huelen 42 N. Chile 4780 ± 100 BP Nuñez 1983:186; Zlatar 1983 
U-shaped Los Pescadores Perú Cotton Preceramic Cárdenas 1999 
Circular Loma Alta / Real Alto S. Ecuador 5450-4750 BP 
Damp 1982, 1985; 
Malpass and Stothert 
1992 
Circular Las Vegas S. Ecuador 7950-6550 BP Malpass and Stothert 1992 
Circular Las Vegas S. Ecuador 9950-7950 BP Malpass and Stothert 1992 
Circular to ovoid Chao Valley Perú Preceramic Cárdenas 1999 
Circular Pachamachay Perú 3700 BP Malpass and Stothert 1992 
Circular to ovoid La Galgada Perú 4950-3450 BP Malpass and Stothert 1992 
Circular Ayacucho sites Perú 5050-3700 BP Malpass and Stothert 1992 
Circular b La Paloma Perú 5100-4700 BP Benfer 1999:223-224 
Circular b La Paloma Perú 5300-5100 BP Benfer 1999:223-224 
Circular Chilca Perú 5500-4500 BP Donnan 1964; Engel 1966
Circular  El Porvenir Perú pre-5890 ± 60 BP c Moore 2007 
Circular Paracas Perú 5950-4950 BP Malpass and Stothert 1992 
Circular Pachamachay Perú 6500 BP Malpass and Stothert 1992 
Circular † La Paloma Perú 7800-5300 BP Benfer 1999:223-224 
Circular Asana Perú 7800-6000 BP Aldenderfer 1993 
Circular PV-19-122-1 Perú 8270 ± 60 BP Dillehay et al. 2003 
Circular Paracas Perú 8830 BP Malpass and Stothert 1992 
Circular QJ-280 Perú Machas Phase d Sandweiss 2005b 
Circular PV-19-122-1 Perú 9980 ± 80 BP Dillehay et al. 2003 
Circular Tres Ventanas Perú 10,030; 9940 BP Malpass and Stothert 1992 
Circular Asana Perú 10,500-9800 BP Aldenderfer 1993 
Circular Chiu-Chiu N. Chile 3625 ± 85 BP Nuñez 1983:180 
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Table 5.13. (continued). 
Structure Form Site / Area Region Dates References 
Circular Puripica N. Chile 4050 ± 95 BP Nuñez 1983:178; Rivera 2002:34 
Circular Puripica N. Chile 4290 ± 50 BP Nuñez 1983:178; Rivera 2002:34 
Circular Tulan 52 N. Chile 4270 ± 80 BP Nuñez 1983:176 
Circular Tulan 52 N. Chile 4340 ± 95 BP Nuñez 1983:176 
Circular Chiu-Chiu N. Chile 4665 ± 110 BP Nuñez 1983:180 
Circular Caleta Huelen 42* N. Chile 4780 ± 100 BP Nuñez 1983:186; Zlatar 1983 
Circular Puripica N. Chile 4815 ± 70 BP Nuñez 1983:178; Rivera 2002:34 
Circular Tulan 51 N. Chile 4990 ± 110 BP Rivera 2002:34 
Circular ? Tambillo N. Chile 5120 BP Malpass and Stothert 1992 
Circular Confluencia-2 N. Chile 5380 BP Orellana 1965 
Circular Isla Grande N. Chile 6000 BP Sinclaire 1985 
Circular Tarpaca N. Chile 6430 ± 430 BP Nuñez 1983:184 
Circular Camarones N. Chile 6600 BP Malpass and Stothert 1992 
Circular Chulqui-3 N. Chile 7180 BP Rivera 2002:34 
Circular Acha-2 N. Chile 8900 ± 150 BP Muñoz et  al. 1993 
Circular ? Tilviche N. Chile 9750-6050 BP Nuñez 1983:183 
Rectangular Chao Valley Perú Preceramic Cárdenas 1999 
Circular, quadrangular Los Chinos Perú Cotton Preceramic Proulx 1973 
Oval, quadrangular Huaca Prieta Perú Cotton Preceramic Malpass and Stothert 1992 
Oval, quadrangular Huaca Negra Perú Cotton Preceramic Malpass and Stothert 1992 
Quadrangular Asia Perú Cotton Preceramic Malpass and Stothert 1992 
Quadrangular Rio Seco Perú Cotton Preceramic Malpass and Stothert 1992 
Quadrangular Culebras Perú Cotton Preceramic Malpass and Stothert 1992 
Oval to Rectangular Asana Perú 5000-4400 BP Aldenderfer 1993 
Semi-rectangular CA-77 (Zaña) Perú 5950-4950 BP Dillehay et al. 1998 
Elliptical CA-27 (Zaña) Perú 8450-6950 BP Dillehay et al. 1998 
Rectangular (?) QJ-280 Perú Jaguay Phase e Sandweiss 2005b 
a Zlatar (1983) uses the term "semicirculares" (semi-circular) to describe the semisubterranean structures on 
this site; however, the planview map shows several circular forms and the reconstruction drawings depict a 
circular form. 
b Benfer (1999:224) notes that the majority of the structures at La Paloma are circular, though some are 
oval to semi-rectangular in form. 
c This structure is stratigraphically below a level that dates to 4710-4220 cal yr BC (Moore 2007). 
d  This phase dates to 10,500-8000 cal yr BP (Sandweiss 2005b:16). 
e This phase dates to 13,000-11,400 cal yr BP (Sandweiss 2005b:15). 
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Table 5.14.  Approximate timeframe (uncalibrated dates) for the different forms of 
Preceramic domestic architecture based on studies from elsewhere in western South 
America (see Table 5.13 for specific sites, regions, dates, and references). 
Domestic Structure Form 
Southern 
Ecuador Perú Northern Chile
‘V’-shaped  Older than 3800 BP  
Semi-lunar / 'L'-shaped  Older than 3800 BP 4880-4680 BP 
Circular / 'U'-shaped 10,000-4800 BP 10,500 - 3450 BP 9750 - 3540 BP 
Semi-rectangular / Rectangular  11,100 - 4000 BP   
 
 
 
Table 5.15.  Summary of the likely temporal association and distribution for the 
Preceramic structures identified in the QBT project area. 
 
Early 
Preceramic
LE/M 
Preceramic
Late Preceramic / 
Formative Total 
Structures 30 6 2 38 
Sites 13 4 1 17* 
*LE/M and Late Preceramic/Formative structures were both identified on site Je-971, which is why the total site figure is not 18. 
 
 
structure at CA-09-27 was characterized as “a small (2.3 m by 2m) elliptical hut floor 
with a post hole pattern” (Dillehay et al. 1998:114).  At site CA-09-77, a Tierra Blanca-
phase house was described as semi-rectangular “with rounded corners and with rock 
dividing walls and small hearths inside” (Dillehay et al. 1998:117).  This structure is 
similar to the semi-rectangular structure identified at Je-937 and the rectangular-
segmented structure identified at Je-890 in the QBT area.  However, excavations at Je-
937 near the semi-rectangular structure yielded a date of 8751 ± 47 14C BP (AA57969; 
9907-9557 cal yr BP), suggesting that it may be earlier than the Tierra Blanca structure at 
CA-09-77. 
Most of the QBT sites with domestic architecture are likely from the Early 
Preceramic period or they are multicomponent (Tables 5.12 and 5.15).  Thirteen sites 
contain Early Preceramic structures, four contain LE/M structures, and one contains 
structures that are from terminal Late Preceramic/Formative times (Tables 5.12 and 5.15).  
As a result, discussions involving domestic architecture will be limited to the significance 
of changes in form, size, number, and orientation of these features from Early to LE/M 
times as they relate to other changes in settlement, subsistence, and perhaps social 
organization and domestication of the landscape.  For example, Chapter 9 explores the 
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significance of the fact that two large sites (Je-431 and Je-790) each contain seven Early 
Preceramic domestic structures, while no more than two contemporaneous structures 
have been identified on LE/M sites in the QBT area.  Because of their earlier cultural 
affiliation, the survey and excavation data associated with the 13 sites with Early 
Preceramic domestic structures are considered in greater detail by Maggard (2008). 
Eight of the QBT sites have evidence of only a single domestic structure (Table 
5.12), indicating a shorter duration of occupation by one family or individual, but still 
long enough to warrant construction of a shelter.  The individual structures at six of these 
sites are Early Preceramic, and those and two sites are LE/M Preceramic (Table 5.12).  
Seven sites have two structures (Table 5.12), which represents a slightly more intensive 
occupation and degree of construction effort.  These seven sites include five with Early 
Preceramic structures and two sites with LE/M structures (one site, Je-971, contains two 
LE/M structures and two Late Preceramic/Formative structures).  No LE/M sites contain 
more than two structures.  Three sites have evidence of at least four Early Preceramic 
domestic structures (Table 5.12).  At each of these sites, no more than two to four 
structures are considered contemporaneous.  However, for at least two sites (Je-431 and 
Je-790), the presence of three to four closely juxtaposed structures of similar form 
provides one line of evidence for long-term residential occupation.  It should be noted 
that 13 of the sites with Preceramic architecture are large with abundant cultural deposits 
(Table 5.9), and 15 are multicomponent.  The two sites with LE/M lithics and LE/M style 
domestic structures (Je-472 and Je-890) are both small.  Further interpretations of the 
spatial patterning of the 38 Preceramic domestic structures documented on 17 sites and 
associated material culture and features are presented in Chapters 6, 9, and 10.   
 
Site Types 
 Using the criteria discussed above (i.e., site size, kinds and variety of activities 
represented, and presence or absence of domestic architecture), a series of seven basic 
types are used here to classify the sites in this database.  These types include: short-term 
residential base camp; long-term or repeat residential base camp; short-term field camp; 
long-term or repeat field camp; processing station; transitory station/workshop; and 
quarry.  The types are defined below, and the materials and/or features that might be 
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expected with each site type are presented in Table 5.16.  A site that does not fit these 
categories, but still contains evidence of LE/M occupation might be identified as a special 
function site.  In addition, density of material observed on the surface of a site is 
considered to be a relative indicator of duration and/or intensity (including repeated 
visits) of occupation; this assessment depends largely on the qualitative appraisal made at 
the time each site was recorded (i.e., light, medium, high density) (Dillehay 1997, 2000).  
Sites that contain medium to high densities of debris on the surface are considered to 
have been occupied for a longer duration and/or over the course of multiple repeat visits.  
Assessment of the duration and/or intensity of occupation is further indicated by: 
presence/absence of features (e.g., hearths, structures); degree to which activity areas 
overlap; and stratigraphic and chronological data obtained during testing at select sites. 
Although our understanding of most of the LE/M sites in the QBT area is based 
on surface materials, which were reviewed in this chapter, several others yielded 
excavation data during the testing phase of investigation that are relevant for discerning 
site type classification.  Assessment of the site types for all LE/M sites will be presented 
in Chapter 10, after the excavation results (Chapter 6), subsistence data (Chapter 7), 
technological data (Chapter 8), and changes in domestic architecture (Chapter 9) have 
been presented.  In some cases, it appears that a single site may fit the criteria of multiple 
classifications, particularly if it is large and appears to have been reused over the long 
duration of the transitional late Early/Middle to Middle Preceramic timeframe (ca. 9000-
4500 BP).  In these cases, the likely site type will be assessed based on excavation data 
and/or intrasite spatial patterns and what they indicate about site history and function. 
 
Short-term Residential Base Camp 
 Residential base camps would have been places mobile people occupied on a 
seasonal basis (Binford 1980:8-10; Dillehay 2000:81).  These loci served as nodes of 
operation from which task groups or individuals would leave to acquire resources that 
would then be returned to the camp for distribution, preparation, and consumption.  
Archaeological remains of residential base camps are likely to contain evidence related to 
multiple behaviors that fit each of the above cited general categories of activities: lithic 
technology, subsistence, and occupation of domestic structures. 
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Table 5.16.  Classes of materials and/or features that might be expected in association 
with each of the seven site types. 
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Primary lithic raw material and early stage 
reduction debris         ● 
Hammerstone ● ● ● ● ● ● ? 
Lithic debris (cores, primary or secondary 
bifaces, flakes from various stages of 
reduction) 
● ● ● ● ● ● ? 
Late-stage debris (e.g., lipped interior flake) ● ● ● ● ? ?  
Projectile point* ● ● ● ●  ?  
Limace uniface* ● ● ● ●  ?  
Uniface (non-limace) ● ● ● ● ? ?  
Retouched or Utilized flake ● ● ● ● ● ?  
Groundstone tools (i.e., manos, batanes) ● ● ? ● ?   
Faunal remains‡ ● ● ● ● ● ?  
Land snail shell midden ? ● ? ●    
Floral remains‡ ● ● ● ●  ●  
Human remains ? ●           
Beads‡ ? ?      
Hearth‡ ● ● ● ● ?      
Drainage ditch / Rudimentary canal  ●  ?    
One Structure    ? ●    
Two Structures   ? ●    
Three/+ Structures ? ●           
Small site size ?   ● ? ● ● ● 
Large site size ● ● § ●  § §    
Light Density Surface Materials ?   ● ? ● ● ? 
Medium Density Surface Materials ● § ● ● § § ? 
High Density Surface Materials § ● § ● § § ● 
 
* These artifact types are typically associated with Early Preceramic sites, but are presented in this table because they have been found 
on multicomponent sites with LE/M-dated components. 
‡  These materials or features were either only occasionally identified (e.g., faunal remains, hearths) or not at all (e.g., floral remains 
and beads) from surface contexts of QBT sites.  However, such remains and/or features were recovered from excavations at select 
sites, as will be presented in the following chapter.  These additional data are considered in the assessment of site type in Chapter 10.  
?  This material class, feature, or site characteristic is possible at this site type, though not necessary. 
§  This characteristic would be expected if the site was repeatedly occupied/used. 
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If a base camp is only occupied on a short-term basis, it will likely be small in 
size, with evidence of intensive occupation, perhaps resulting in a medium-high density 
of materials.  There should be little if any overlap of activity areas (Dillehay 1997:790).  
Lithic tools and debitage should reflect production and use of a variety of functional 
forms.  If raw material is readily available and formal tools are not prevalent in the 
toolkit, it is unlikely that tool recycling would be common at such locations; rather, there 
should be a higher rate of discard of expediently produced and used tools (e.g., retouched 
or utilized flakes). 
Assuming that at least several families would likely occupy such a location, there 
may be evidence of three or more domestic structures.  The presence of architecture 
would likely depend on seasonal conditions, the need for shelter, the extent to which 
some members will be traveling to perform tasks off-site, and the anticipated duration of 
occupation, among other social factors regarding the appropriation and use of private 
space.  It is possible that a residential camp of short duration may not exhibit evidence of 
substantial domestic architecture, particularly if they were constructed entirely of vegetal 
materials or if such a structure were not deemed necessary.  Other features related to 
domestic occupation (e.g., hearths and midden accumulation) may also be evident at 
these locations, though they may not be well-developed due to the shorter duration of 
occupation. 
 
Long-term / Repeat Residential Base Camp 
 As with a short-term base camp, this site type would have served as the locus of 
occupation or habitation, but on a longer basis (i.e., multiseasonal).  Because of the 
deflated nature of many of the sites in the QBT area, consideration must be afforded to 
the possibility that a location that may appear to have served as a single episode of long-
term occupation may in fact have been deposited over the course of multiple seasonal 
reoccupations (Schiffer 1987; Wandsnider 1998; Yellen 1977). 
As with their short-term counterparts, long-term or repeatedly occupied 
residential base camps are likely to have evidence of activities related to toolmaking, 
subsistence, and domestic structures.  The long-term/repeat residential site, however, 
should be large and contain a denser quantity of materials.  Because this site type is likely 
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the “locus of most processing, manufacturing, and maintenance activities” (Binford 
1980:9), there should be a greater number and variety of kinds of tools.  Intrasite spatial 
patterning of artifacts and features might reflect segregation of areas designated for 
certain redundant activities (Binford 1983; Yellen 1977).  Such segregation of activities 
may be facilitated by the positioning of “site furniture”—those features or materials that 
are relatively permanent (e.g., houses, grinding stones) (Binford 1979).  However, if a 
site is occupied over multiple, non-continuous seasons, there may be greater overlap of 
activity areas, particularly if “site furniture” has not been left to demarcate intrasite 
spatial organization. 
There is a stronger likelihood that a site occupied for a long duration would also 
have evidence of a greater number of domestic structures, depending on the size of the 
occupying group (Bar-Yosef and Valla 1991).  Such structures would likely be closely 
aligned if occupied simultaneously.  There is also a possibility that such long-term/repeat 
base camps may contain evidence of burial activity, which may be occur within domestic 
structures (as at La Paloma [Benfer 1984, 1999]) or in separate cemeteries (Stothert 1985; 
see Bar-Yosef and Valla 1991 for discussion of burials at Natufian sites in the Levant).  
Storage features may also be evident.  
Land snail middens (basurales de caracoles) occur on many Preceramic sites in 
the QBT area, either as large, shallow to deep pits containing a mound of snail shells, or 
generally dense “sheet-like” distributions across the site.  Mass collection and processing 
of land snails has been documented among modern populations living in the north coast 
region of Perú (Gálvez et al. 1994).  It is not unreasonable to assume that land snail 
middens on LE/M sites in the QBT area represent similar mass collecting and processing 
behavior.  This assessment is supported by the presence of burned shells within these 
middens and/or their association with other cultural materials (e.g., lithics, faunal 
remains) and features (e.g., hearths, burned soil).  This type of behavior would most 
likely be associated with a base camp (either short-term or long-term), but it might also 
be identified among field camps or processing stations (discussed below). 
It is possible that a residential base camp that is used for repeated visits of 
relatively short duration might exhibit patterns that appear similar to those of a long-term 
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occupation (i.e., palimpsest effect).  As such, for the purposes of general delineation of 
basic site type patterns, the two possible scenarios are collapsed into one.   
 
Short-term Field Camp 
 Following Binford’s definition of a field camp, this site type is a “temporary 
operational center for a task group,” where occupants “sleep, eat, and otherwise maintain 
themselves” (1980:10).  As such, we might expect that such sites would have evidence of 
toolmaking and subsistence activities, like the residential base camp, but the assemblage 
would likely consist of a narrower range of tools and the density of materials deposited 
would be less (Dillehay 2000:81 [note that Dillehay refers to this site type as Short-term 
Campsite]; Schiffer 1987:93).  Dillehay (2000:81) also suggests that the tool kits from 
these sites would include “small formal tools and expedient butchering and processing 
tools made from local materials.”  It is possible, though not necessary, that a short-term 
field camp (i.e., those occupied up to a few days) would have a domestic structure(s), 
though not likely as many or as sturdy as we might expect at a base camp.  Short-term 
field camps would be further defined by their small site size, relatively low density of 
materials, and general lack of overlap of activity areas. 
 
Long-term / Repeat Field Camp 
 Field camps that are occupied on a long-term (i.e., several days to a week) or 
repeated basis would have the same basic definition as the short-term camp, though they 
might be somewhat larger, perhaps more likely to have one or two structures, and might 
contain more artifacts and/or features.  In addition, there may be some form of storage or 
site furniture if reoccupation at some point in the future is anticipated (Binford 1980:264; 
Schiffer 1987:93).  Longer duration of occupation or repeated occupation may result in 
overlap of activity areas, unless the site is actively maintained (e.g., sweeping debris; 
using areas of designated secondary refuse disposal) (Schiffer 1987:97-98). 
 
Processing Station 
 This site type is akin to the butchering station type referred to by Dillehay 
(2000:82), however it differs somewhat in that it expands the potential target resource 
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acquisition beyond hunted animals to potentially include small faunal resources that are 
collected en masse (e.g., land snails).  Additionally, if plant processing occurred, 
groundstone tools (i.e., batanes or manos) might be expected in the lithic assemblage, 
and paleobotanical resources may be recovered from flotation samples.  Admittedly, 
however, it is easier to identify those stations associated with the butchering of animals.  
Depending on the size of the prey, only select portions of the prey would have been taken 
back to the base camp.  As a result, some portions of the skeleton might remain at the 
location of field processing, though not likely the complete specimen.  These sites are 
generally small and lack evidence of most kinds of features one might expect with a base 
or field camp (e.g., structures, stone-lined hearths).  If informal tools (i.e., retouched or 
utilized flakes) were used for the processing, there may be some evidence of tool 
production from local materials and, perhaps, the tools themselves.  Formal tools, which 
are more typically curated, may be found at these sites, but they would likely only be 
deposited if they were broken during the course of utilization.  Otherwise, they would 
probably be taken away for future use elsewhere.  
 
Transitory Station / Workshop 
 Dillehay also identifies the Transitory Station site type, which primarily served 
the function of “lookouts for hunters searching for game” (2000:82).  He proposes that 
these hunters would have passed the time by knapping new tools or refurbishing old ones 
(see also Binford 1979).  However, in areas of abundant lithic raw material resources that 
also offer good visibility, it is possible that stone tool production was an anticipated and 
intentional activity, rather than simply incidental.  The site size would likely be small and 
the density of materials would depend on whether the site was occupied during a single 
or multiple visits.  If the site served primarily as a workshop, the density of materials may 
be medium to high.  
 
Quarry 
 Generally located at or near the source of lithic raw material, these sites usually 
evidence extractive and early-stage reduction activities (Dillehay 2000:82).  Cores, large 
flakes, and preforms (likely broken during manufacture) would be common at such sites.  
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One might also expect to find the kinds of implements used to make stone tools (e.g., 
hammerstones).  Though it is possible to have quarries for other kinds of materials (e.g., 
shell, wood, bone), no such sites were identified in the QBT area or in the 
Chicama/Cupisnique area (Becerra and Esquerre 1992; Chauchat et al. 1998). 
 
Special Function Site 
 This classification that might be given to a site from which limited excavation 
data were obtained, but where the data are not sufficient to indicate the nature of 
occupation based on the above site types.  This should be considered a temporary 
assessment that would likely change with the recovery of additional data. 
 
 This classification scheme draws heavily on definitions used by Dillehay 
(2000:80-83) in his discussion of hunter-gatherer site types in South America, including: 
“long-term base camps, short-term campsites, butchering stations, transitory stations, 
quarries, and localities that only appear to be sites”.  All but the last category is used in 
modified form here.  Definitions of the seven site types used to classify the QBT sites in 
this dissertation also draw somewhat from other hunter-gatherer researchers, all of which 
are informed to some degree by Binford’s (1980) seminal article Willow Smoke and 
Dogs’ Tails, which outlines several site types associated with foragers and collectors.  
The two basic site types Binford assigns to the Forager model are the residential base 
camp and locations (1980:9).  For the Collector model, Binford identifies these two site 
types plus three others, including field camps, stations, and caches (1980:10-12).  
Recognizing that Binford did not intend these two models to be firm dichotomous 
representations of all hunter-gatherers, he proposes that most mobile populations likely 
maintain aspects of each, and lie somewhere on the continuum between the two.  As a 
result, there is no reason to expect that the QBT sites must necessarily resemble those of 
either the forager or the collector model. 
Chauchat and others (1998) and Rivera (2002) also discuss site types associated 
with early hunter-gatherers, in the north coast region of Perú and Chile respectively.  
Rivera’s discussion relies heavily on the work of Nuñez (1992) and Santoro and Nuñez 
(1987), among others.  Chauchat and Rivera identify fewer categories than those 
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presented by Dillehay and Binford, due largely to the nature of the sites they discuss, 
which consist primarily of sites that have been heavily deflated and thus have yielded 
little stratigraphic evidence of Preceramic period occupation.  Both researchers identify 
three main categories of sites: lithic workshops (talleres), camps (campamentos or 
viviendas), and quarries (canteras) (Chauchat et al. 1998:155-159; Rivera 2002:31).  
Chauchat also mentions the presence of a rockshelter with rockart in one of the interior 
quebradas of the Chicama Valley.  The presence of apparently Preceramic materials and 
lack of ceramics suggests an early date for this site.  No similar sites were identified in 
the QBT project area, and thus it has not been included in further discussions here of site 
types.  The QBT sites discussed in this dissertation could easily be classified according to 
these three basic categories, however, doing so might mask some of the internal 
variability within these site types that is informative regarding subtle changes in the 
organization of settlement, subsistence, and social patterns.  For example, the presence or 
absence of informal tools at a workshop site might mean the difference between 
discerning a site function that is oriented toward tool production and one that is oriented 
toward tool use, perhaps for some food processing activity.  Similarly, the presence of a 
single structure (as at Je-937) vs. seven structures (as at Je-790) offers different 
implications regarding the occupation and social organization represented at two sites 
that might otherwise both be identified simply as camps.    
The Contemporaneity Problem 
 The research timeframe under investigation in this dissertation covers several 
millennia from about 9000 to 4500 years ago.  Difficulties in assessing finer 
chronological placement of LE/M sites in the QBT area based on surface materials—
most of which consist of lithic debris and informal flake tools—resulted in a situation 
where sites that may have been occupied during vastly separated times have been 
collapsed into one temporal category.  Some of the sites were likely occupied by different 
groups at different times for different reasons over the course of transitional late Early to 
Middle Preceramic times.  Other sites may have only been occupied once, leaving 
ephemeral evidence of cultural activity.  The difficulty lies in assessing which sites were 
occupied or used by the same cultural group during a certain period of time, and then 
developing interpretations of how that group was organized (Dewar 1992).  This 
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contemporaneity problem (Schacht 1984; Wandsnider 1998) places limitations on the 
robusticity of the resulting interpretations of settlement, subsistence, and social 
organization. 
 One way to address this problem is to focus on changes associated with a 
particular feature over time, particularly if that feature itself may be reflective of 
significant aspects of organization (Wandsnider 1998:98).  Permanent domestic 
architecture and the underlying principles associated with its construction and occupation 
tend to be tied to specific aspects of settlement (e.g., territoriality, decreased mobility), 
social (e.g., social aggregation, occupation of multiple, closely aligned structures by 
people from the same family or social group), and economic organization (e.g., long-term 
occupation in proximity to targeted resources) (see Chapter 2 for an extensive discussion 
of the correlation between domestic architecture and these aspects of human 
organization).  Even if it is not possible to ascertain absolute contemporaneity between 
LE/M sites, the sites with houses convey important information that may reflect changes 
in the conditions controlling the construction and occupation of those features over time. 
 Accepting that changes in domestic architectural form, number, and size over 
time are reflective of changes in underlying principles of organization, and having 
assessed the chronology of different architectural forms, this feature type is an important 
tool in understanding how LE/M Preceramic societies changed over time—regardless of 
our ability to determine the total number of sites they or their members occupied 
“contemporaneously” as part of their settlement system.  Broad understanding of the 
distribution of different site types across the landscape and associated 
paleoenvironmental, subsistence and technological data observed for the LE/M 
Preceramic can provide additional context by which to understand the changes in 
domestic architecture.  
 
Summary 
 The Quebradas del Batán and Talambo were first identified as areas of significant 
Preceramic occupation in the lower Jequetepeque Valley based on survey findings of the 
Proyecto Pacasmayo (1997-2000) (Dillehay et al. 1998, 1999, 2001).  This research is a 
direct follow-up to that initial work, and follows closely the survey methodology 
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employed by Dillehay and others (1998, 1999, 2001).  The combined results of the earlier 
survey and that of the subprojects brought the total number of sites with Preceramic 
occupation in the QBT area to 309.  Of those sites, at least 138 have evidence of 
transitional late Early through Middle Preceramic (ca. 9000-4500 BP) occupation based 
on lithic technology, domestic architecture, and/or radiocarbon dates.  These sites yielded 
abundant surface materials, which were dominated overwhelmingly by chipped stone 
tools and debris.  The author has proposed a means of organizing the site database by 
assessing site type, which involves a tripartite approach based on: 1) site size, 2) kinds, 
varieties, and density of activities represented, and 3) the presence or absence of domestic 
architecture.  A chronology of Early, transitional late Early/Middle, and Middle 
Preceramic architectural forms has been delineated for the QBT project area (Tables 5.12 
and 5.15), but will be discussed in greater detail along with other lines of evidence for 
their use and occupation in Chapter 9.  In Chapter 10, the changes identified among these 
Preceramic houses will be considered in tandem with data on paleoenvironmental 
conditions (this chapter) and LE/M subsistence (Chapter 7) and lithic technology 
(Chapter 8) to evaluate LE/M Preceramic settlement patterns.  Though preliminary, the 
interpretations of LE/M socio-economic organization that result from this assessment will 
inform our understanding of larger processes of social and settlement localization, 
domestication of the landscape, and emerging complexity in this part of the Central 
Andes. 
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Chapter 6:  
Excavation Results 
 
 Knowing where people located themselves on the landscape during the 
transitional late Early through Middle Preceramic (LE/M) Period (ca. 9000-4500 BP) is 
important for understanding their settlement system and the extent to which they 
practiced settlement and social localization.  However, in order to address more specific 
issues of subsistence, activity areas, technology, chronology, and other information 
regarding the nature of these occupations, we need to examine more than what was 
visible on the surface of these sites.  Upon completion of the survey (discussed in the 
previous chapter), test excavations were conducted on several sites in the Quebradas del 
Batán and Talambo (QBT) project area to recover subsurface data based on the criteria 
discussed in Chapter 4.  These criteria included: 1) presence of domestic architecture that 
appeared to be Preceramic based on its form and/or associated material culture; 2) 
presence of substantial quantities of lithic tools, particularly unifacial, expedient, and/or 
groundstone varieties; and/or 3) indicators of possible intact stratigraphy, such as those 
observed in exposed profiles of previously excavated looter holes, profiles of 
paleochannels or terrace edges, or in areas where sediment was protected from forces of 
deflation or erosion by natural features (e.g., hills, trees or other vegetation, slight 
undulations in the landform).  A total of 24 Preceramic sites were tested (Table 6.1; 
Figure 4.2); excavations at 11 of these sites are discussed based on their relevance to 
understanding the nature of LE/M occupation in the QBT area and the processes of 
localization, domestication of the landscape, and emerging complexity (Table 6.2; Figure 
6.1).  These excavations resulted in the collection of faunal, floral, and lithic materials, as 
well as features, carbon, soil samples, and stratigraphic data.  These data are relevant to  
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Table 6.1.  Sites tested in the QBT area during the 2002-2003 fieldseason. 
Site # Subarea Site # Subarea 
Je-393 Talambo Je-918 Batán 
Je-431 Talambo Je-919 Batán 
Je-439 Batán Je-936 Batán 
Je-463 Batán Je-937 Batán 
Je-470 Talambo Je-971 Batán 
Je-484 Talambo Je-979 Batán 
Je-772 Talambo Je-983 Batán 
Je-780 Talambo Je-993 Batán 
Je-790 Talambo Je-996 Batán 
Je-804 Talambo Je-1002 Batán 
Je-890 Batán Je-1010 Batán 
Je-901 Batán Je-1016 Talambo 
 
 
 
 
 
Table 6.2.  Sites for which excavations are discussed in the text, including sites that were 
identified as LE/M Preceramic based on survey data, multicomponent sites that yielded 
radiocarbon assays and associated materials from LE/M occupation, and sites with tested 
Preceramic domestic architecture (● indicates the criteria based on which the site was 
selected for testing). 
Site # Subarea LE/M Site 
Multicomponent Site w/ 
Dated LE/M Component 
Tested Preceramic 
Domestic Structure(s) 
Je-393 Talambo  ●  
Je-431 Talambo  ● ● 
Je-463 Batán ●   
Je-772 Talambo  ●  
Je-780 Talambo   ● 
Je-790 Talambo   ● 
Je-890 Batán ●  ● 
Je-901 Batán  ●  
Je-937 Batán  ●  
Je-971 Batán   ● 
Je-1002 Batán  ●  
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Figure 6.1.  Distribution of the tested sites discussed in Chapter 6 (plotted on the Chepén 
Topographic Quadrangle, 1:100,000 scale [Instituto Geográfico Nacional de la Republica 
del Perú] using ArcView 3.2 GIS program). 
 
 
understanding LE/M localization in terms of settlement, economic, and technological 
organization, and the domestication of certain kinds of spaces.  Some of these data extend 
earlier into the Early Preceramic Period (ca. 11,000 to 9000 BP), providing a greater 
sense of time depth for certain processes, particularly relating to the domestication of 
space and communal domestic activities.   
Of the 12 tested sites that are discussed here, two were identified as LE/M 
Preceramic based on surface materials (Je-463 and Je-890) (Table 6.2; see Appendices 1 
and 2 for site descriptions).  In addition, six tested multicomponent sites yielded 
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subsurface carbon fragments from cultural contexts that were AMS-dated to within the 
LE/M Preceramic timeframe (Table 6.2; see Appendices 1 and 2 for site descriptions).  
Test units were also excavated in and near Preceramic domestic structures at six sites 
(Table 6.2; see Appendices 1 and 2 for site descriptions).  The results of these 
excavations are reviewed in the following discussion, describing the stratigraphy, type, 
and depth of deposits and features identified.  Interpretations of the analyzed faunal, 
floral, and lithic materials are presented in the following chapters (7-8).  These data are 
used in tandem with spatial data and site characteristics to assess changes in Preceramic 
domestic architecture (Chapter 9) and site types and LE/M settlement patterns (Chapter 
10). 
 
Transitional Late Early/Middle to Middle Preceramic Sites 
Two sites, Je-463 and Je-890, in the Q. del Batán area that were identified as 
LE/M Preceramic based on an assessment of the surface materials were selected for 
testing.  Each site offered a different set of characteristics that are of interest to the 
present research.  One site, Je-463, had the potential to yield information regarding a 
small, dense concentration of LE/M sites in a circumscribed area that appears devoid of 
occupation by earlier Preceramic populations (Figure 6.2).  The other site, Je-890, 
contains evidence of surface architecture that appears similar to Middle Preceramic 
structures identified in the Zaña/Nanchoc area (Dillehay et al. 1998; Rossen 1991).  This 
is of interest because Je-890 is among the northernmost sites in the QBT area, located at 
the head of the Q. del Batán drainage and only about 15 km. from the southern reaches of 
the Nanchoc area (Figure 3.1; see also Figures 4.1 and 4.2).  This geographic proximity  
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Figure 6.2.  Cluster of LE/M sites in this small side quebrada at the mouth of Q. del 
Batán, including tested site, Je-463 (plotted on the Chepén Topographic Quadrangle, 
1:100,000 scale [Instituto Geográfico Nacional de la Republica del Perú] using ArcView 
3.2 GIS program). 
 
and the similarities among features suggest that Je-890 may hold clues to possible ties 
between these two areas.  The limited test excavations at each site are discussed below. 
 
Je-463 
Site Je-463 is one of a tight cluster of LE/M Preceramic sites (n = 13) located in a 
small side canyon north of the mouth of Q. del Batán (Figure 6.2).  Also in this side 
canyon is evidence of a relict spring (Figure 5.1).  Elsewhere in the QBT project area, 
LE/M sites may be found in dense, tightly compacted clusters, but they are typically 
intermingled with or adjacent to earlier sites (as at the intersection of Quebradas del 
Batán and Higueron [Figure 5.10]).  Within this side canyon, however, no Paiján 
diagnostics have been recovered.  Furthermore, many of these sites contained evidence of 
intense exploitation of land snails, based on the scatter of their shells and presence of 
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dense shell middens (see discussion and distribution maps in Chapter 7).  Might this area 
represent an area of specialized activities related to the mass collecting and processing of 
land snails?  Or do these sites represent multiple occupations by LE/M foragers who took 
advantage of the fresh water source that once flowed at the head of the quebrada 
drainage and the other resources available in this “pocket” of the QBT area?  These are 
questions that will require future research and additional excavations to answer, however, 
limited data with regard to the nature of LE/M occupation of this small side canyon were 
obtained from the single test unit excavated at Je-463. 
 A 1-m2 test unit, TU 1, was placed within an area of land snails and lithics, 
including unifacial and expedient tools.  Four 5-cm arbitrary levels were excavated 
through three soil zones.  Excavation Level 1 (0-5 cm bd) corresponded to Zone 1, which 
consisted of a light yellowish brown, loose to slightly compact, fine, sandy silt with some 
land snail shell inclusions.  Zone 1 measured 9-15 cm in thickness (Figure 6.3).  The west 
half of excavation Level 2 (5-10 cm bd) corresponded with Zone 1; the east half  
 
 
 
Figure 6.3.  North wall profile and soil zone descriptions of Test Unit 1 at Je-463. 
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Table 6.3.  Distribution of materials from tested LE/M Preceramic sites in the QBT area 
(Je-463 and Je-890). 
 
Chipped Lithic 
Debitage (n)  
Groundstone 
(n) 
Land 
Snails (g)
Carbon 
Samples (n) Cultural Affiliation
Je-463, TU 1      
surface   32.3  LE/M Preceramic 
Level 1 (0-5 cmbd) 3 1 280.2  LE/M Preceramic 
Level 2 (5-10 cmbd)   666.8 2 LE/M Preceramic 
Level 3 (10-15 cmbd)   86.7  LE/M Preceramic 
Level 4 (15-20 cmbd)   22.4  LE/M Preceramic 
Unit Total: 3 1 1088.4 2  
Je-890, TU 1      
Level 1 (0-5 cmbd) 2    Middle Preceramic
Level 2 (5-10 cmbd)   2.6  Middle Preceramic
Unit Total: 2  2.6   
 
 
corresponded with Zone 2, a thin lens (3-7 cm) that was the same as Zone 1 except that 
there were many more land snail shells and some small pieces of charcoal.  Level 3 (10-
15 cm bd) was transitional between Zone 1 and Zone 3; the latter consisted of light 
yellowish brown, compact to hard, fine, sandy silt with small pebble inclusions.  Level 4 
(15-20 cm bd) was entirely within Zone 3, which measured at least 4-9 cm in thickness 
(Figure 6.3). 
 Materials recovered from excavation are summarized in Table 6.3.  Several land 
snail shells (32.3 g) were recovered from the surface of TU 1 before excavation.  Level 1 
collections included a fragment of a groundstone tool, three pieces of chipped lithic 
debitage, and land snail shells (280.2 g).  No other artifacts were collected in the 
remaining excavation levels, but two carbon samples were retrieved in Level 2, and 
numerous land snail shells were collected in Level 2 (666.8 g), Level 3 (86.7 g), and 
Level 4 (22.4 g).  One of the carbon samples was submitted for AMS dating; 
unfortunately, it failed to yield an assay. 
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 These subsurface collections indicate that the primary activity in this part of the 
site was related to the processing of land snail shells, ostensibly for consumption, with 
limited evidence for other subsistence activities (as indicated by the groundstone tool 
fragment).  The lithics visible on the surface in the area around TU 1 may represent stone 
tool-related activities that occurred synchronically nearby, or during a different 
occupation at this site. 
 
Je-890 
 Site Je-890 is located on a terrace-like landform extending from Cerro del 
Examén near the head of Q. del Batán as part of an alluvial fan.  The site is relatively 
small (area = 1776 sq. m), but it contains a number of interesting features and artifacts on 
the surface (Figures 6.4 and 6.5).  A rectangular, segmented structure (Structure 1)  
 
 
Figure 6.4.  Site map of Je-890 (see Figure 6.5 for a planview map of Structures 1-2 and 
Feature 3 and Figure 5.12 for the batán). 
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Figure 6.5.  Planview map of the three associated stone-lined features and nearby chipped 
lithic core and batán grinding stone at Je-890 (see also Figure 5.12). 
 
 
documented at this site measures 5.9 m E/W x 1.8m N/S, and appears similar in form to a 
Tierra Blanca phase example documented in the nearby Nanchoc drainage of the Zaña 
Valley (Dillehay et al. 1998) (Figures 5.15 and 6.5).  This area is accessible by way of at 
least one pass at the northernmost point of Q. del Batán through the low mountains that 
separate these drainages.  Structure 1 at Je-890 is unlike any other Preceramic structures 
documented in the QBT area (see Figures 5.13-5.16).  Two other features associated with 
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Structure 1 included a small, square, stone-lined feature (possible hearth?) (1.7 m N/S x 
1.8 m E/W) and a linear alignment of stones (5 m in length, one course in height) (Figure 
6.5).  A soil sample was taken for flotation from a 50-sq. cm area within the possible 
hearth.  No paleobotanical specimens (Rossen 2006) or charcoal samples were observed 
in this sample, suggesting the possibility that this feature did not serve as a hearth, unless 
the debris had been removed from its interior before site abandonment.  In addition to 
these features, a batán grinding stone and a core were found on the surface about 5 m 
southwest of Feature 2 (Figures 6.5 and 5.12), suggesting an activity area related to 
limited stone tool production and possibly plant processing. 
 One test unit (TU 1) was excavated at Je-890.  Test Unit 1 was positioned within 
Structure 1 in order to: 1) discern if intact deposits, and perhaps living surfaces, were 
present; and 2) obtain chronological and other data related to the occupation of this 
structure and site.  Three arbitrary 5-cm levels were excavated through two soil zones 
(Figure 6.6).  Level 1 (0-5 cm bd) was contained entirely within Zone 1, which consisted  
 
 
 
Figure 6.6.  South wall profile and soil zone descriptions of Test Unit 1 at Je-890; the 
rock identified at the surface is part of the base of Structure 1. 
208
of light yellowish brown, slightly compact, fine, sandy silt.  Zone 1 measured 10-15 cm 
in thickness; it was slightly hummocked in the central south portion of the unit due to the 
presence of one of the structural stones, which protected these sediments from complete 
deflation (Figure 6.6).  Level 2 (5-10 cm bd) was largely within Zone 1, though it did 
transition somewhat into the uppermost part of Zone 2.  Level 3 (10-15 cm bd) was 
contained entirely within Zone 2, which was characterized as light olive brown, compact 
to hard, fine, sandy silt with pebble inclusions that measured at least 5-8 cm in thickness.  
This excavation unit yielded little data (Table 6.3).  Two flakes were collected from 
Level 1, and a few land snail shells (2.6 g) were obtained in Level 2.  The paucity of land 
snail shells and lack of other evidence of faunal remains or area of preparation makes it 
difficult to argue that these were subsistence remains; it is equally likely that they were 
introduced naturally into the site’s deposits.  No paleobotanical materials were recovered 
from the analyzed soil samples collected from TU 1.  No prepared floors were observed 
within the structure, nor were interior hearths observed (as had been noted within the 
segmented, semi-rectangular house at site CA-09-77 in Nanchoc [Dillehay et al. 
1998:117]).  The paucity of cultural materials recovered within TU 1 may reflect site 
maintenance activities (Schiffer 1987) where debris was regularly swept or otherwise 
removed from the house floor.  Alternatively, it could be the result of having excavated 
only one 1-m2 unit; additional excavations may yield more data. 
 Although the excavations within Structure 1 and Feature 2 yielded little evidence 
regarding their use, the similarity of construction style and proximity suggest that they 
were related and likely contemporaneous (Figure 6.5).  The wall-like, single-course line 
of stones downslope from Structure 1 is also likely related to these other features, though 
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its function is unclear (Figure 6.5).  It is possible that it represents a rudimentary attempt 
at terracing the slope on which it is located, perhaps for gardening purposes.  Taken 
collectively, these three features, the nearby grinding stone (Figures 5.12 and 6.5), 
surface lithics, and their location indicate a longer-term occupation (perhaps a season), 
likely by a single household unit.  The occupants produced stone tools (see Chapter 8 for 
discussion of lithics and Appendix 8), likely processed plants (and may have grown them 
on-site or collected them in the vicinity), constructed and occupied one house, and used a 
smaller box-like feature (perhaps as a hearth or for storage). 
The Tierra Blanca phase in the Nanchoc area (ca. 7000-4500 C14 BP), which is 
characterized in part by houses similar to Structure 1 at Je-890, is noted for evidence of 
horticultural activity, based on small irrigation canals, garden furrows, lithic technology 
geared toward plant processing (both groundstone and chipped stone tools), and the 
presence of cultigens (Dillehay et al. 1998, 2007; Rossen 1991; Rossen et al. 1996).  
Additional excavation is needed to refine our understanding of the nature of occupation at 
Je-890.  However, the relative proximity of this site to the Nanchoc area (Figure 3.1) and 
similarity of architectural features, coupled with the fact that it appears so distinctive 
from other sites in the QBT area, suggests the possibility that Je-890 may represent a 
southwestern expansion of Tierra Blanca or perhaps contact between the two areas. 
 
 Excavations at these two LE/M sites in the Batán drainage, Je-890 and Je-463, 
revealed limited direct evidence from subsurface contexts about their use and occupation.  
Unfortunately, excavations at neither of these sites resulted in radiocarbon dates to 
confirm their age and cultural affiliation.  Of interest, however, is the fact that these 
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excavations also did not result in the collection of data that indicated occupation occurred 
before or after the LE/M timeframe (ca. 9000-4500 BP).  Until additional research is 
conducted, the present assessment of these sites as being LE/M Preceramic based on 
surface materials and features remains intact.  Limited data retrieved from TU 1 at Je-463 
added to our understanding of the nature of occupation at that site, and additional 
activities that were not represented by surface materials (i.e., use of groundstone tools).  
Our understanding of activities and the nature of occupation at Je-890 remain largely 
confined to interpretations of the surface evidence.  Classification of Je-463 and Je-890 as 
to site type will be discussed in Chapter 10. 
 
Multicomponent Sites with Dated LE/M Components 
 A number of multicomponent sites with evidence of Early Preceramic, LE/M, and 
in some cases later occupations were targeted for limited testing.  The intention was to try 
to retrieve stratigraphic data that might help us “tease out” the different occupations (or 
components) of a given site.  This strategy was met with greater and lesser degrees of 
success from one site to another, depending largely on the extent to which the deposits 
had been mixed, deflated, or otherwise impacted by post-depositional activities.  Of the 
multicomponent sites tested, six are discussed here (Je-393, Je-431, Je-772, Je-901, Je-
937, and Je-1002) because they yielded dated radiocarbon samples within the LE/M 
Preceramic timeframe and associated lithic, faunal, and floral data.  Moreso than 
excavations discussed above at Je-463 and Je-890, the results of testing at these sites 
afford insight into aspects of LE/M chronology, lithic technology, subsistence patterns, 
and the nature of their occupation of certain landforms. 
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Je-393 
 Je-393 is a large multicomponent site located at the mouth of side quebrada Q1 
approximately 7.5 km north of the Jequetepeque River (Figures 6.1 and 6.7).  It is located 
on a dissected terrace landform that extends from the foothills out onto the adjacent 
pampa (coastal plain).  Diagnostic artifacts identified on the surface during excavation 
indicated occupation from the Early Preceramic to Early Horizon; many of these 
materials lay in close proximity to one another on the site surface, creating a palimpsest 
effect that is common among similarly large sites in the QBT area.  In addition to the 
abundant artifacts observed on the surface, several semi-circular paravientos were also 
observed (Figure 6.7), including one very large structure that was located on a hill near 
the center of the site (Figure 6.8).  Looter holes in and around this structure revealed the 
presence of intact subsurface deposits, making this part of the site an appropriate 
candidate for excavation of a single 1-m2 test unit.  Test Unit 1 was positioned in the area 
of intact deposits within proximity of the large central structure where the looter backdirt 
pile included numerous pieces of lithic debitage (Figure 6.8).  Although the distribution 
of ceramics seemed to support the interpretation that the structures were largely, if not 
entirely, from later occupations of the site, we intended to discern if older Preceramic 
deposits remained intact beneath the Cupisnique deposits, and if so to obtain relevant 
technological, chronological, and subsistence data. 
 Profiles of the north and east walls of the excavation unit revealed a series of soil 
zones representing a long history of deposition, with only minimal deflation (Figure 6.9).  
A total of seven zones were identified (Figure 6.9).  Each zone consisted of fine silty 
sand, distinguished by compactness, color, and the relative abundance and nature of  
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Figure 6.7.  Site map of Je-393.  Note that the stone-lined path and pirca structures are 
associated with later Ceramic Period occupation of this multicomponent site. 
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Figure 6.8.  Planview map showing the location of Test Unit 1 relative to Structure 1 at 
Je-393. 
 
 
pebble or rock inclusions (Figure 6.9).  Zone 6 appears to represent the cross-section of a 
rudimentary canal, which is similar to others documented among Middle Preceramic sites 
in the Zaña Valley (Dillehay et al. 2005).  A carbon sample from the base of this feature 
yielded an uncalibrated AMS date of 4584 ± 36 BP (AA57960; 5448-5057 cal yr BP), 
which is consistent with late Middle Preceramic dates from the Zaña Valley (Dillehay et 
al. 1989, 1998; Rossen 1991). 
One utilized flake and a Cupisnique sherd were collected from the surface of TU 
1 before excavation.  Seven 5-cm levels were excavated before reaching sterile subsoil.  
Levels 1-3, which were confined to Soil Zones 1 and 2, yielded the most abundant 
materials (Table 6.4).  Level 1 (0-5 cm bd) contained 47 flakes, 6 Cupisnique sherds, 
several land snail and marine shells (2.3 g), and one stone bead.  Level 2 (5-10 cm bd)  
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Figure 6.9.  East and North wall profiles and soil zone descriptions of Test Unit 1 at Je-
393. 
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Table 6.4.  Distribution of materials collected during excavation of six multicomponent 
sites that yielded radiocarbon assays within the LE/M Preceramic timeframe and 
associated artifacts and features. 
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Cultural Affiliation
Je-393, TU 1           
Surface  1     1     
Level 1 (0-5 cmbd) 47  2.3a    6 b  Cupisnique 
Level 2 (5-10 cmbd) 89 2 7.2 11.5 2  34   Cupisnique 
Level 3 (10-15 cmbd) 35  5.1a   3 4   Cupisnique 
Level 4 (15-20 cmbd) 10  1.4a   1    
late Middle/Late 
Preceramic 
Level 5 (20-25 cmbd) 1         Middle Preceramic 
Level 6 (25-30 cmbd)           2     5448-5057 Middle Preceramic 
Unit Totals: 182 3 7.2 11.5 2 6 45       
Je-431, Block B           
Zone 1 1303 10 11289.7  146 37   10282-9912 LE/M Preceramic 
Transitional Zone 1/2 115 1 1507.2  23 6   10270-9939 LE/M Preceramic 
Zone 2 20   377.1   2 2       Early Preceramic 
Block Totals: 1438 11 13174 0 171 45         
Je-772, TU 1           
Surface 6          
Level 1 (0-5 cmbd) 17  119.9  1 1    LE/M to Middle (?) 
Level 2 (5-10 cmbd) 14  28.3   2    LE/M Preceramic 
Feature 1 2  (few)   1   9526-9316 LE/M Preceramic 
Level 3 (10-15 cmbd) 5 1 9.9       LE/M Preceramic 
Level 4 (15-20 cmbd) 2   4             LE/M Preceramic 
Unit Totals: 46 1 162.1 0 1 4 0       
Je-901, TU 1           
Level 1 (0-5 cmbd) 34  97.2  7 1    Middle Preceramic 
Level 2 (5-10 cmbd) 31 1 45.9  1 4    Middle Preceramic 
Feature 1 0 0 0 0 0 0   7972-7027 Middle Preceramic 
Level 3 (10-15 cmbd) 11  17.5   1    LE/M Preceramic 
Level 4 (15-20 cmbd) 14  3.2       LE/M Preceramic 
Level 5 (20-25 cmbd)     0.4             LE/M Preceramic 
Unit Totals: 90 1 164.2 0 8 6 0       
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Table 6.4. (continued) 
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Cultural 
Affiliation 
Je-937, TU 1           
Surface 2  2.9        
Level 1 (0-5 cmbd) 5  1254.5       LE/M Preceramic 
Level 2 (5-10 cmbd) 12 1 3103.5   2   9907-9557 LE/M Preceramic 
Feature 4 (East 1/2)   19.2       LE/M Preceramic 
Level 3 (10-15 cmbd) 1  218.6   1    
Early/LE/M 
Preceramic 
Level 4 (15-20 cmbd)     14.3             
Early/LE/M 
Preceramic 
Unit Totals: 20 1 4613 0 0 3 0       
Je-1002, Block A           
Zone 1 61 0 1527.4  4 15    Mixed 
Transitional Zones 1-2 31 0 908.8  7 6    
Mixed/Early 
Preceramic* 
Feature 2 17  311.1  2 9    Mixed 
Feature 5 2  2.4  0 2   1532-1379 Moche 
Feature 3 8  159.1 1c 1d 11   10176-9704 LE/M Preceramic 
Zone 2 78 0 778.9  21 13    Early Preceramic 
Feature 4 0  3.1  0 0    Early Preceramic?
Transitional Zones 2, 4 28 0 151  0 5    Early Preceramic 
Zone 3/4 29 0 115.8  2 2    Early Preceramic 
Transitional Zones 3-5 1 0 39.9  0 4    Early Preceramic 
Transitional Zones 2, 5 11 1 39.3  0 7   13073-12860 Early Preceramic 
Zone 5 2 0 46.4  4 4    Early Preceramic 
Block Totals: 268 1 4083.2 1 41 78 0       
 
a these figures include some marine shells as well 
b stone bead with incised decoration 
c this specimen is a bead manufactured from marine shell (Certidia valida) 
d this specimen is a bead manufactured from an unidentified bone 
  
217
yielded 89 flakes, two expedient stone tools, 34 Cupisnique sherds, two bones/bone 
fragments, several land snail shells (7.2 g), and marine shells (11.5 g).  Level 3 (10-15 cm 
bd) contained 35 flakes, 4 Cupisnique sherds, some land snail and marine shells (5.1 g), 
and 3 carbon samples—two of which were piece plotted.  The materials from these first 
three levels appear to date to the Formative Period/Early Horizon (ca. 3800-1800 BP) 
based on the presence of Cupisnique ceramics.   
 Excavation Levels 4-7 are correlated with Soil Zones 3-7, representing 
Preceramic occupation that was less intense than the subsequent Formative occupation, at 
least in this part of the site.  Level 4 (15-20 cm bd) yielded 10 flakes, a few land snail and 
marine shells (1.4 g), and one piece-plotted carbon sample.  Level 5 (20-25 cm bd) only 
produced a single flake.  No artifacts were recovered from Level 6 (25-30 cm bd) or 
Level 7 (30-35 cm bd), though two piece-plotted carbon samples were collected from the 
former.  One of these samples was recovered from the base of the rudimentary canal 
feature mentioned above.  
Based on the profiles of this test unit (Figure 6.9), particularly from the east wall, 
there is an apparent nonconformity between soil Zone 2 and the underlying deposits.  The 
nature of the deposition of Zones 3-7 was different from that of Zones 1-2, in part 
because it appears that the landform on which sediment was being deposited had changed 
somewhat.  Sometime after the deposition of Zone 3, there was a period of exposure, 
perhaps abandonment, which resulted in the depletion of sediments, though it is uncertain 
by which processes this occurred (e.g., eolian, fluvial, or some combination).  By the 
Formative Period, the landform had again stabilized enough to be occupied by the people 
who produced and deposited the Cupisnique sherds and other materials.  In summary, 
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based on the depositional sequence and the chronological indicators, Zone 7 likely 
represents the landform that was occupied (or at least present) well before 4600 14C BP, 
perhaps during earlier Middle Preceramic (ca. 8000-pre-4600 BP), transitional late Early 
to Middle Preceramic (ca. 9000-8000 BP), or Early Preceramic times (ca. 11,000-9000 
BP).  Zones 4-6 represent Middle Preceramic occupation of the site, including possible 
evidence for horticultural activities based on the presence of a rudimentary canal that 
dates to about 4600 BP.  Zone 3 is likely associated with Late Preceramic occupation of 
site Je-393, based on the fact that it is sandwiched between Middle Preceramic and 
Formative Period zones.  Based on the presence of Cupisnique ceramics in the uppermost 
excavation levels, Zones 1-2 represent Formative Period occupation of the site.  It is 
believed that the semi-lunar structures observed on the site surface are associated with 
this period of occupation. 
Though limited in size, TU 1 produced important insight into the nature of 
landform development and human occupation at this location.  The corresponding 
chronological, technological, subsistence, and other data will be discussed in Chapters 7 
(Subsistence) and 8 (Lithic Technology).  Although the Formative materials are not 
central to the research aims of the current research project, they do offer a means of 
developing comparisons with late Early/Middle Preceramic assemblages, particularly 
with regard to subsistence and the organization of lithic technology; this will also be 
discussed in Chapters 7 and 8.  In addition, the semi-circular form and size of most of the 
structures on this site are similar to those identified among Early and LE/M Preceramic 
sites, indicating a continuation in the use of this architectural type into later Ceramic 
Periods. 
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Je-431, Test Units 1, 13-16 (Block B) 
Je-431 is a very large site (ca. 1566 m E/W x 330 m N/S), with evidence of 
occupation from Early Preceramic through Chimú times.  It is located on a series of 
dissected braided terraces extending from the Cerros de Talambo along the southern 
margin of main quebrada drainage, Q2 (Figures 6.1 and 6.10).  Surface materials extend 
into the middle of a modern trash dump; as a result, the western edge could not 
confidently be assessed (i.e., the site’s E/W dimensions are actually longer than the figure 
presented above).  Based on the shear density of lithic materials, including numerous 
bifaces and at least 39 knapping features—many of which contained diagnostic tools, 
including Paiján projectile points—the densest occupation occurred during the earlier 
phases of the Preceramic Period.  In addition, 11 stone-lined structures were documented 
across the site, at least seven of which are Preceramic-aged (Table 5.12).     
A total of 16 test units were excavated in various parts of the site (Figures 6.11 
and 6.12).  These were excavated in two blocks (Blocks A and B) and a series of seven 1-
m2 units placed strategically to maximize data collection within or near the various 
structures, and within areas of intact deposits.  Block B consisted of five conjoining 1-m2 
units (TU 1, TU 13, TU 14, TU 15, and TU 16) that were placed within a land snail shell 
midden with deep, stratified deposits (ca. 50 cm bs) (Figure 6.11).  These excavations 
yielded abundant data regarding Early Preceramic to LE/M chronology, lithic technology, 
and subsistence.  Nine test units (TUs 2, 5-8, and Block A) that were excavated in or near 
Preceramic structures will be discussed below in the following section (Figures 6.11-
6.12).  Two test units excavated within and just outside of Structure 1 are not discussed  
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Figure 6.10.  Site map of Je-431. 
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Figure 6.11.  Planview map of the east end of Je-431 showing the locations of TUs 2-6 
and Block B, and Preceramic Structures 2-5 (see Figure 6.10 for identification of artifacts 
and features). 
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Figure 6.12.  Planview map of the central part of Je-431 showing the locations of TUs 7 
and 8 and Block A, and Early Preceramic Structures 7-9 (see Figure 6.10 for 
identification of artifacts and features). 
 
 
here as they did not yield data that could confidently be assessed as Preceramic; Structure 
1 appears to have been occupied during Cupisnique or Moche times. 
 Several materials were collected from the surfaces of TU 1 and TUs 13-16 before 
beginning excavation, including: lithic debitage (n = 27); one utilized flake; a few land 
snails (8.5 g), and one bone.  The number of arbitrary 5-cm excavation levels varied 
among these units depending on the depth at which the hard-compact sterile zone was 
reached (TU 1: 7 levels; TU 13: 8 levels; TU 14: 10 levels; TU 15: 10 levels; TU 16: 8 
levels).  These arbitrary levels were excavated through two soil zones (Figure 6.13): Zone 
1 and Zone 2. 
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Figure 6.13.  North wall profile and soil zone descriptions of Block B at Je-431. 
 
 
Zone 1 is characterized as light brownish gray, slightly compact fine sandy silt 
with abundant land snail shells and a few rock and pebble inclusions; it measures 17 to 34 
cm in thickness (Figure 6.13).  At least two areas of fire-reddened soil were noted in 
Level 2 of TU 1 and TU 14; this evidence coupled with the presence of flecks and small 
chunks of charcoal and burned land snail shells and faunal remains throughout Zone 1 
indicate that this was an area where a hearth(s) was located at one time.  There is no 
evidence for prepared living surfaces in Zone 1.  The relative homogeneity of deposits 
and the presence of artifacts, charcoal, faunal remains, and burned soil throughout Zone 1 
appear to indicate that this midden was deposited over a long duration without any 
appreciable periods of abandonment. 
Zone 2 consists of light yellowish brown, compact to compact/hard, fine, sandy 
silt with pebble and rock inclusions; it is at least 5.5-28 cm thick (Figure 6.13).  Levels 1-
6 in TU 1 correspond to Zone 1, as do Levels 1-5 in TUs 13-16 (Table 6.5).  Undulations 
in the topography are apparent in the profiles of excavation Block B; as a result, several  
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Table 6.5.  Distribution of materials collected from Je-431, Block B excavation by zone, 
test unit, and level. 
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Preceramic Cultural 
Affiliation 
1 1 surface 9  8.5 1  LE/M 
1 13 surface 3     LE/M 
1 14 surface 6 1    LE/M 
1 15 surface 4     LE/M 
1 16 surface 5     LE/M 
    Total: 27 1 8.5 1 0   
1 1 1 39 2 270.1   LE/M 
1 1 2 53 1 489.2 3 2 LE/M 
1 1 3 73  558.3 5 3 LE/M 
1 1 4 46 1 407.9 2 4 LE/M 
1 1 5 32  228.6 2 3 LE/M 
1 1 6 18  269.7 2 3 LE/M 
1 13 1 35  764.1 4  LE/M 
1 13 2 66 1 1265.1 6 1 LE/M 
1 13 3 79  796.2 6 1 LE/M 
1 13 4 36  446.2 9 2 LE/M 
1 13 5 17  333.4 10 3 LE/M 
1 14 1 16  187   LE/M 
1 14 2 80  598.9 8 1 LE/M 
1 14 3 29 1 413.3 8 1 LE/M 
1 14 4 45  383.5 12 3 LE/M 
1 14 5 17  276.6 6 2 LE/M 
1 15 1 13  67.8 1  LE/M 
1 15 2 66  330.5 3  LE/M 
1 15 3 58  312.8 2  LE/M 
1 15 4 97 1 604 11 1 LE/M 
1 15 5 49  349.5 9 1 LE/M 
1 16 1 59  322.9 9  LE/M 
1 16 2 71 0 618.1 8 2 LE/M 
1 16 3 60 1 461.7 10 1 LE/M 
1 16 4 68  302.3 1 2 LE/M 
1 16 5 54 1 223.5 8 1 LE/M 
    Total: 1276 9 11281.2 145 37   
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Table 6.5.  (continued) 
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Preceramic Cultural 
Affiliation 
Transitional 1/2 1 7 1  159.2 1 1 LE/M 
Transitional 1/2 13 6 9 1 205.1 2 1 LE/M 
Transitional 1/2 13 7 6  59.5 1 1 LE/M 
Transitional 1/2 14 6 19  232.8 4  LE/M 
Transitional 1/2 14 7 11  198.9 2 1 LE/M 
Transitional 1/2 15 6 37  330.6 7 1 LE/M 
Transitional 1/2 15 7 17  218.2 5 1 LE/M 
Transitional 1/2 16 6 10  73.6 1  LE/M 
Transitional 1/2 16 7 5  29.3   LE/M 
    Total: 115 1 1507.2 23 6   
2 13 8 1  5.1   Early 
2 14 8 3  62  1 Early 
2 14 9 3  65.4 1  Early 
2 14 10 1  57.2   Early 
2 15 8 11  172.4 1 1 Early 
2 15 9 1   15     Early 
    Total: 20 0 377.1 2 2   
    Block Total: 1438 11 13174 171 45   
 
excavation levels crosscut the basal portion of Zone 1 and the upper portion of Zone 2 
(Figure 6.13).  Level 7 in TU 1 and Levels 6-7 in TUs 13-16 correspond to this transition 
between Zones 1 and 2 (Table 6.5).  Level 8 in TUs 13 and 16 correspond to Zone 2, as 
do Levels 8-10 in TUs 14 and 15 (Table 6.5; Figure 6.13). 
 Distribution of materials collected during excavation by test unit and level are 
presented in Table 6.5.  A summary of the materials collected by soil zone is presented 
here and in Table 6.4.  Zone 1 yielded the most abundant material, including: chipped 
lithic debitage (n = 1276); chipped stone tools (n = 9); abundant land snail shells 
(11,281.2 g); faunal remains (n = 145); and numerous carbon samples (n = 37).  The 
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stone tools included seven utilized flakes and three biface fragments (including one 
Paiján mid-section and a Paiján point that was missing the distal portion).  Two charcoal 
samples from Zone 1 yielded AMS dates of 8983 ± 65 BP (10,244-9912 cal yr BP; 
AA57956) and 9041 ± 48 (10,282-10,043 cal yr BP; AA57964).  Analysis of light 
fraction materials obtained from the flotation sample from TU 1, Level 5 resulted in the 
identification of several seeds of columnar cactus.  This is significant in part because 
columnar cactus is typically a desert plant (Hoffmann 1989), and thus may indicate some 
tendency toward increasing aridity around 9000 14C BP.  Furthermore, columnar cactus 
may be used as a substitute for algarrobo wood, both for fires and for construction 
material (Rossen 2006).  Thus, even though it may not be edible, this cactus still has 
economic importance. 
Excavation of levels in the transitional area between Zones 1 and 2 resulted in the 
collection of various materials, including: chipped lithic debris (n = 115); one chipped 
stone tool (a non-limace type uniface fragment); numerous land snails (1507.2 g); faunal 
remains (n = 23); and six carbon samples.  One charcoal sample from TU 1, Level 7 
(Transitional Zone 1-2) yielded an AMS date of 9032 ± 50 (10,270-9939 cal yr BP; 
AA57955).  The quantity and variety of materials dropped off significantly with the 
underlying Zone 2.  These materials included: chipped lithic debitage (n = 20); land snail 
shells (377.1g); faunal remains (n = 2); and two carbon samples.  A charcoal sample from 
Zone 2 (TU 1, Level 8) yielded an AMS date that was greater than 15,600 BP 
(AA57957); this is the oldest sample of those we submitted for dating and is considered 
problematic.  In fact, it would be the oldest known dated carbon sample from cultural 
context on the north coast.  Without other corroborative data, including other radiocarbon 
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dates of similar age, it seems spurious to suggest that this carbon sample was introduced 
into the Block B deposits culturally.  Alternatively, the date itself may be erroneous, 
particularly considering the fact that it did not yield a traditional result (i.e., a date with 
associated error range).  Regardless, this date is not considered to reflect the age of the 
deposits in Zone 2. 
 Based on the excavation results, stratigraphy, and associated radiocarbon assays, 
we can assess the chronology of occupation represented in Block B at Je-431.  The dense 
midden of Zone 1 represents transitional late Early to Middle Preceramic phase 
occupation of this site.  The transition between Zones 1 and 2 largely is associated with 
LE/M occupation of the site as well.  The three radiocarbon dates obtained from Zone 1 
and this transitional zone are each around 9000 14C BP (ca. 10,100-10,000 cal yr BP), 
which places the associated occupation at the beginning of the LE/M phase (ca. 9000-
4500 BP).  It is not surprising that three biface fragments were found in the midden of 
Zone 1.  Although trends observed in the Zaña and Casma Valleys indicate that bifaces 
drop out of the technologies of coastal Middle Preceramic populations (Dillehay et al. 
1998; Malpass 1983; Rossen 1991), they would not have simply stopped producing them 
overnight.  It is likely that transitional LE/M Preceramic populations continued to 
manufacture and use bifacial technology, albeit with less intensity than their earlier 
Paijanense predecessors. 
The excavation data from Block B, perhaps more than any other conducted during 
our 2002-2003 investigations, represent the initial phases of transition from Early 
Preceramic Paijenese lifeways to those of the Middle Preceramic phase.  The underlying 
Zone 2, unfortunately, does not contain evidence of intense occupation of this part of Je-
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431 during earlier times (i.e., pre-9000 14C BP).  However, limited comparisons may be 
made between the lithic technology and subsistence remains represented in Zones 1 and 
2.  Furthermore, additional comparisons may be made with subsistence and technological 
data that were retrieved from TU 5 (discussed below in association with Structure 6 at Je-
431) that date to about 10,000 14C BP (ca. 12,000-11,200 cal yr BP).  These comparisons 
of Early and LE/M Preceramic occupations of Je-431 will be discussed in Chapters 7 
with relation to changes and consistencies in subsistence practices, and with relation to 
changes in lithic technology in Chapter 8. 
 
Je-772 
 Je-772 is another large, multicomponent site located on a long, dissected terrace 
along the side quebrada Q3 where it intersects with the unnamed Q4 drainage; it lies 
directly across the Q4 drainage from Site Je-790 (Figures 6.1 and 6.15).  Travertine 
deposits from at least one relict spring were observed at the head of the Q3 drainage 
(Figure 5.1), and cattails and other vegetation were observed within the drainage, 
indicating recent hydrological activity (likely during the 1997/1998 ENSO event).  
Surface materials at Je-772 included abundant lithic artifacts, including formal bifacial 
and unifacial and expedient tool forms, and some unidentified ceramic sherds (Figure 
6.14; see site description in Appendix 2).  Much of the deposits across this site were 
heavily deflated, though several ‘pockets’ of sediment appeared to be at least somewhat 
protected based on the presence of hummocked soil, subtle changes in the topography, 
and natural features that would have provided some guard against wind- or fluvial-based 
deflation.  Examination of a looter hole near the south end of the site revealed the  
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Figure 6.14.  Site map of Je-772. 
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presence of intact subsurface deposits to at least 25 cm bs, including cultural materials.  
We placed a 1-m2 test unit, TU 1, near this hole (Figure 6.14).  These limited excavations 
were intended to obtain stratigraphic and chronological data associated with the different 
occupations of the site.   
 A few flakes of lithic debris (n = 6) were collected from the surface of TU 1 
before beginning excavation.  Four arbitrary 5-cm levels were excavated through three 
soil zones (Figure 6.15).  Level 1 (0-5 cm bd) is correlated with Soil Zone 1 and the 
uppermost portion of Zones 2 and 3.  Levels 2 (5-10 cm bd), 3 (10-15 cm bd), and 4 (15-
20 cm bd) are correlated with Zones 2 and 3.  Soil Zone 1 consisted of brownish gray, 
slightly compact, fine silty sand with small pebble inclusions, and measured 4-5 cm in 
thickness.  Soil Zone 2 was a brown, slightly compact, fine silty sand with pebble 
inclusions that was 16-17 cm thick, except where Zone 3 intruded into it.  Zone 3 was 
defined as a small burn feature (hearth?), consisting of reddish brown, loose to slightly  
 
 
Figure 6.15.  South wall profile and soil zone descriptions of Test Unit 1 at Je-772. 
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Figure 6.16.  Planview at 10 cm bd in Test Unit 1 at Je-772 showing Feature 1; see 
description of this feature in Figure 6.15. 
 
compact, fine silty sand with charcoal inclusions; it was identified as Feature 1 (Figures 
6.15 and 6.16).  Most of the fill from Feature 1 was collected as soil samples by level for 
flotation and other analyses; the remaining feature fill was screened separately from the 
rest of the unit. 
 A summary of the materials collected during excavation is presented in Table 6.4.  
Excavation Level 1 yielded 17 pieces of lithic debris, several land snail shells (119.9 g), 
one bone fragment, and one piece-plotted carbon sample.  Level 2 collections from the 
non-feature area included several flakes (n = 14), land snail shells (28.3 g), and two 
piece-plotted carbon samples.  Two more flakes and a few more snail shells were 
collected from the feature fill in this level.  Non-feature materials from Level 3 included 
just a few flakes (n = 5), one unifacial tool, and a few land snail shells (9.9 g).  A piece-
plotted carbon sample from within this level in Feature 1 was AMS dated to 8420 ± 40 
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BP (Beta 206431), placing it within the transitional late Early/Middle Preceramic 
timeframe.  The paleobotanical materials recovered from the flotation of the soil sample 
from this level of the feature included burned columnar cactus (Echinopsis sp.) (Rossen 
2006).  Excavation Level 4 yielded two flakes, very few land snail shells (4.0 g), and a 
general collection of small charcoal fragments.  The abundance of pebble and rock 
inclusions and lack of cultural material at the base of this level indicated that a sterile 
zone had been reached. 
 Based on the stratigraphy evidenced in the south wall profile (Figure 6.15) and the 
date from Level 3 in Feature 1, Zone 1 postdates the deposition of Zones 2 and 3, perhaps 
representing transitional Early/Middle Preceramic, or simply Middle Preceramic, 
occupation of Site Je-772.  The limited cultural, faunal, and botanical data from this 
depositional unit offers some indication of the subsistence and technological 
organization, which will be discussed further in Chapters 7 and 8.  More information may 
be gleaned from the data retrieved from the underlying zones, including Feature 1.  Of 
particular interest is the fact that this is one of the few known instances where a 
radiocarbon dated sample was found in association with a non-limace unifacial stone 
tool, thus allowing us to get a better sense of the chronology of such implements.  In 
addition, the presence of burned columnar cactus in Feature 1 represents further evidence 
for economic use of this plant around 8400 14C BP, and continued arid conditions that are 
favored by this cactus, which appear to have begun sometime just after 9000 14C BP (see 
discussion of Je-431 botanical remains above and paleoenvironmental discussion in 
Chapter 5, and Appendix 10). 
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Je-901 
 Site Je-901 was identified on a long dissected terrace along the eastern margins of 
Q. del Batán north of the intersection with Q. Higueron (Figure 6.2).  This site was large 
and multicomponent.  Significant Early and LE/M Preceramic materials were observed 
on the site, as well as a few ceramic sherds—apparently from a single vessel (Figure 
6.17).  In addition, a drainage ditch was identified on the eastern end of the site that ran 
perpendicular to the direction of the terrace landform on which the site is located (Figures 
6.17).  The ditch has been partially in-filled with sediment, but the visible portion 
exposed on the surface measures about 30 cm in width and is at least 50 m long (Figures 
6.17 an 6.18).  Although crude in form, this ditch is clearly a cultural feature, based in 
part on several closely aligned stones that were placed in an upright position on either 
side of one segment of it (Figures 6.17 and 6.18).  Ostensibly, it was used as a 
rudimentary canal to divert water to a desired location (possibly a garden plot).  The 
rudimentary nature of this feature and the fact that lithic artifacts were found along the 
length of the ditch—including some that were actually in it—suggests that it was likely 
used in the Preceramic period.  A 1-m2 test unit (TU 1) was positioned within an area of 
intact deposits that was 40 m west of this feature.  Again, collecting material for 
establishing chronology of occupation was one of the most important reasons for this test 
excavation, but it was also thought that we might be able to obtain floral materials that 
would lend insight into the possible horticultural activities that were at least suggested by 
the presence of the ditch feature. 
 Five arbitrary 5-cm levels were excavated through four soil zones (Figure 6.19).  
Level 1 (0-5 cm bd) and Level 2 (5-10 cm bd) corresponded with Zone 1, which was  
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Figure 6.17.  Planview map of site Je-901; selected artifacts were plotted using a GPS 
unit, which are indicated by numbers on the map.  Additional tools and lithic debris were 
scattered across the site (see site description, Appendix 2) (see Figure 6.18 for planview 
of the portion of the canal feature where rocks were placed upright on either side). 
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Figure 6.18.  Planview of a portion of the rudimentary canal feature on the east end of 
site Je-901 where upright stones were placed on either side. 
 
 
Figure 6.19.  North wall profile and soil zone descriptions of Test Unit 1 at Je-901. 
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characterized as pale brown, loose to slightly compact, fine, sandy silt with some 
charcoal flecks that measured 7-11 cm in thickness.  Zone 2 consisted of a thin burn 
feature (Feature 1), which was 2-6 cm thick and was excavated separately from the 
levels.  The only portion of the feature that was excavated was within TU 1.  As such, the 
full dimensions of Feature 1 are not known, it measures at least 70 cm in length and 17 
cm in width.  It contained loose, fine, silty sand that had been reddened by exposure to 
fire, which also explained the presence of charcoal flecks in the feature matrix.  The 
underlying soil Zone 3, which corresponded with Level 3 (10-15 cm bd) and most of 
Level 4 (15-20 cm bd), was brown, loose to slightly compact, fine, silty sand with small 
pebble and rock inclusions.  It measured 7-10 cm in thickness.  Level 5 (20-25 cm bd) 
corresponded with the lowermost soil zone, Zone 4, which was characterized as light 
yellowish brown, compact to hard, medium-grained silty sand with small pebble and rock 
inclusions; it was at least 6-11 cm thick. 
 Materials were collected from all five levels, though the most abundant derived 
from Levels 1 and 2 (Table 6.4).  Level 1 yielded: 34 pieces of lithic debitage; one piece-
plotted carbon sample; seven bones/fragments; and numerous land snail shells (97.2 g).  
Collections from Level 2 included: 31 pieces of lithic debitage; one utilized flake; four 
carbon samples; one bone; and several land snail shells (45.9 g).  One of the piece-plotted 
carbon samples from this level (9.5 cm bd) was AMS dated to 6670 ± 230 BP 
(AA57952), which is within the Middle Preceramic timeframe as documented in the Zaña 
Valley (Dillehay et al. 1989, 1998, 2005, 2007; Rossen 1991).  This dated sample was 
collected as part of Level 2, but it actually was from Feature 1; this feature had not yet 
been fully exposed at the time the sample was collected.  Fewer materials derived from 
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Level 3, which yielded 11 flakes, one carbon sample, and several land snail shells (17.5 
g) (Table 6.4).  Fourteen flakes and a few land snail shells (3.2 g) were collected from 
Level 4 (Table 6.4).  Level 5 collections only consisted of a few land snail shells (0.4 g) 
(Table 6.4).  No artifacts were observed in the excavation of Feature 1.  All of the 
sediment from this feature was collected as a soil sample for flotation and other analyses.  
A small amount of powdered, carbonized wood was identified in each light fraction 
sample retrieved from flotation of five soil samples (Levels 1, 2, 4, 5, and Feature 1), and 
uncarbonized unidentified grass was observed in the sample from Level 1 (Rossen 2006).  
Rossen (2006) suspects the grass, and perhaps the powdery carbonized wood may be 
recent intrusions as opposed to ancient botanical remains.  However, given the context 
and presence of burned soil and carbon fragments in Feature 1, it seems reasonable that at 
least the carbonized wood is ancient and the result of the evident burning (cooking?) 
activity. 
 The radiocarbon date obtained from Level 2/Feature 1 indicates a Middle 
Preceramic age for the deposits in Zone 2.  Zone 2 is somewhat intrusive into Zone 3, and 
was capped by the deposition of Zone 1.  Chronologically, it appears that Zone 3 deposits 
are either contemporaneous with those of Zone 2, or perhaps slightly older.  Zone 1 is 
younger than Zone 2, but we cannot say how much younger.  The lowermost Zone 4 may 
represent a surface that was not occupied, at least not in this small area of the site, due to 
a lack of cultural materials.  The presence of Early Preceramic diagnostic stone tools 
from the surface of Site Je-901 indicates the possibility that Zone 4 deposits may date to 
that time period.  However, without artifacts or additional radiocarbon dates derived 
directly from Zone 4, this interpretation should be considered preliminary. 
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 If proximity is an appropriate indicator, it is reasonable to suggest that the canal-
like feature on the east end of the site is likely associated with the materials collected in 
TU 1.  Considering the presence of similar features in the nearby Zaña Valley (Dillehay 
et al. 1989, 2005; Rossen 1991), it is also reasonable to suggest that this is a Middle 
Preceramic feature.  This would support an interpretation of increased plant use during 
this time period.  This issue is discussed further in Chapters 7 and 10.  Additional aspects 
of subsistence practices evidenced by faunal remains obtained in TU 1 are also discussed 
in Chapter 7. 
 
Je-937 
 Je-937 is a multicomponent site that lies on a low terrace along the north margin 
of Q. Higueron (Figures 6.1 and 6.20).  Although there were several Chimú sherds 
observed on the site surface, there was significant evidence of Preceramic occupation, 
based in part on the abundance of informal stone tools and debris present.  Land snail 
shell middens, two rock pile features, one semi-rectangular structure, and two areas of 
charcoal eroding out at the surface indicated that various domestic and other kinds of 
activities occurred at this site (Figure 6.20).  The challenge was to determine the cultural 
affiliation of these various features and their associated activities.  In addition, given the 
presence of charcoal, it was hoped that we might be able to obtain radiocarbon dates for 
the midden and associated lithics.  A 1-m2 test unit (TU 1) was positioned in an area of 
hummocked soil where lithics and land snail shells were observed on the surface, but no 
ceramics (Figure 6.20). 
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Figure 6.20.  Site map of Je-937. 
 
Four arbitrary 5-cm levels were excavated through four soil zones and one feature 
(Feature 4) (Figure 6.21).  Level 1 (0-5 cm bd) corresponded mainly with Zone 1, and a 
small area of Zone 2.  Zone 1 consisted of a 1-5 cm thick layer of pale brown, loose to 
slightly compact, very fine, sandy silt.  Zone 2 was a 2.5-7 cm thick layer that only 
differed from Zone 1 in the density of land snail shells, which were so abundant that it 
appeared that there was little sediment in the matrix.  Level 2 (5-10 cm bd) was 
transitional between Zones 1, 2, and 3.  Zone 3 consisted of light yellowish brown, loose  
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Figure 6.21.  South wall profile and soil zone descriptions for Test Unit 1 at Je-937. 
 
 
 
Figure 6.22.  Plan and profile views of Feature 4 in Test Unit 1 at Je-937. 
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to slightly compact, fine, sandy silt with small pebble and land snail shell inclusions; it 
measured 3.5-9 in thickness.  Level 3 (10-15 cm bd) was entirely contained within this 
zone.  Feature 4 was located in Zone 3; it was excavated separately from the rest of the 
test unit.  This small, circular burn feature measured 30 cm x 35 cm, was 7 cm deep.  The 
feature fill was characterized by loose, fine silty sand that appeared to be fire-reddened 
(Figure 6.22).  The feature was bisected and the east half was excavated, after which the 
west half was collected as a soil sample for flotation and other analyses.  Level 4 (15-20 
cm bd) corresponded mainly with Zone 4.  This zone was more compact than the 
overlying soil zones, and consisted of brown, fine silty sand with small pebble inclusions.  
It measured at least 2-4.5 cm in thickness, and contained very few land snail shells, 
particularly in comparison to Zones 1-3. 
 The collections from TU 1 consisted primarily of land snail shells, though several 
lithics and carbon samples were also retrieved (Table 6.4).  Two pieces of lithic debitage 
and a few land snail shells (2.9 g) were collected from the surface before excavation.  
Level 1 yielded five flakes and numerous shells (1254.5 g).  Level 2 yielded an even 
larger quantity of shell (3103.5 g) in addition to one retouched flake, 12 pieces of lithic 
debitage, and two carbon samples.  One piece-plotted carbon sample from this level 
yielded an AMS date of 8751 ± 47 BP (AA57969).  The materials decreased in Level 3, 
which yielded one flake, one carbon sample, and land snail shells (218.6 g).  Only a few 
land snail shells (14.3 g) were collected from Level 4.  Excavation of the east half of 
Feature 4 resulted in the collection of a few land snail shells (19.2 g), and no other 
materials. 
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 The densest collection of material from TU 1 appears to be associated with the 
transitional late Early/Middle Preceramic Period, based on the carbon date from Level 2.  
Given the nature of the lithics and the lack of evidence for bifacial technology, it may be 
that the site occupants had already begun to rely more heavily on expedient technology.  
This point is considered in greater detail with the results of lithic analysis in Chapter 8.  
The underlying Zones 3 and 4 likely correspond with earlier, less intense phases of 
occupation.  The distance of about 45 m separating TU 1 and Structure 1 may make it 
difficult to argue for direct association between these areas of occupation (Figure 6.20).  
However, the form is similar to that of a Tierra Blanca-phase house (ca. 7000-4500 14C 
BP) in the Nanchoc area, a semi-rectangular structure with rounded corners, internal 
divisions, and internal hearths (Dillehay et al. 1998:117).  Is it possible that the structure 
at Je-937 represents a contemporary or older version of the Tierra Blanca structure?  
Additional excavations are needed to answer this question; at present, however, the Je-
937 structure is interpreted as being associated with the area of domestic midden that 
yielded the LE/M Preceramic radiocarbon date.  Regardless, the excavation of TU 1 
resulted in the collection of chronological, subsistence, and technological data that will be 
explored in the following chapters. 
 
Je-1002, Test Units 1-4 (Block A) 
 Je-1002 is a large site located along the southern margin of the mouth of the 
Quebrada Q12 drainage, just east of the intersection with Q. del Batán (Figures 6.1 and 
6.23).  Surface materials indicate multiple occupations from Early Preceramic (Fishtail 
and Paiján) to Chimú times.  Several interesting features were identified on this site,  
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Figure 6.23.  Site map of Je-1002. 
 
including at least three land snail shell middens, one disturbed human burial exposed at 
the surface (Feature 1), and a small circular, stone-lined structure (Structure 1) (Figure 
6.23).  Much of the site suffered significant deflation; however, there were pockets of 
intact deposits.  Test Unit 1 was positioned in one of these pockets within a large land 
snail shell midden about 17 m east of the exposed burial, and 20 m northeast of Structure 
1 (Figure 6.23).  The presence of diagnostic Early Preceramic stone tools and other 
expedient tools and debris in the immediate vicinity of the midden, burial, and structure 
suggested an early age for these features.  Excavation of TU 1 indicated that there were, 
in fact, deep, intact deposits, which contained lithic, carbon, and subsistence data (i.e., 
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faunal remains).  Excavations were expanded to the north and west of TU 1 to form 
Block A, which encompassed TUs 1-4, in order to obtain more data on the cultural 
affiliation of the burial and Structure 1, and the nature of domestic activities that occurred 
in this space. 
 Ten arbitrary 5-cm levels were excavated through five soil zones and four 
features.  The stratigraphic profiles for Block A (Figure 6.24) indicate the complexity of 
the depositional sequence in this area of the site.  The slope of the deposits resulted in a 
situation where the same excavation levels did not necessarily align with the same soil 
zones in each test unit.  For example, Level 1 in TU 2 corresponds with Zone 1, but this 
zone in TU 2 primarily corresponds with Levels 2 and 3.  In an effort to simplify the 
discussion of the Block A excavation results, the soil zone descriptions are presented 
first, followed by discussions of the correlations between excavation level and zone by 
test unit, and descriptions of the materials collected by test unit and level. 
      
Soil Descriptions for Zones 1-5 and Features 2-5 
 The north, east, and west wall profiles are presented in Figure 6.24; the 
corresponding descriptions of the zones and features are presented in Table 6.6.  Zone 1 
consisted of brown, compact, fine, sandy silt with very small pebble inclusions; it 
measured 3-7 cm in thickness.  Zone 2 was characterized as grayish brown, slightly 
compact, fine, sandy silt with some charcoal and land snail shell inclusions; it measured 
2-28 cm in thickness.  Zone 3 was primarily encountered in TU 2, the northeast quadrant 
of Block A.  It consisted of slightly compact, fine, sandy silt with small pebble and 
charcoal inclusions, measuring 1-24 cm in thickness.  The soil color in this zone was a  
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Figure 6.24.  East, North, and West wall profiles of Block A at Je-1002.  The soil 
descriptions are provided in Table 6.6. 
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Table 6.6.  Zone, feature, and disturbance descriptions from Block A at Je-1002. 
 Munsell Color Description 
Zone   
1 10YR5/3 (brown) Compact, fine sandy silt with very small pebble inclusions 
2 10YR5/2 (grayish brown) Slightly compact, fine sandy silt with some charcoal and land snail inclusions 
3 
7.5YR6/4 (light brown), 5YR5/4 
(reddish brown), 5YR6/4 (light reddish 
brown), and 10YR5/2 (grayish brown) 
mottled 
Slightly compact, fine sandy silt with small 
pebble and charcoal inclusions 
4 10YR5/2 (grayish brown) mottled with 10YR6/4 (light yellowish brown) 
Slightly compact, fine sandy silt with small 
pebble and charcoal inclusions 
5 10YR6/4 (light yellowish brown) Compact, medum-grained, sandy silt with pebble and scarce charcoal fleck inclusions 
Feature   
2 10YR4/2 (dark grayish brown) mottled with 10YR5/2 (grayish brown) 
Loose to slightly compact, fine sandy silt with 
abundant charcoal, ash, and land snail shells 
3 10YR6/2 (light brownish gray) mottled with 10YR5/2 (grayish brown) 
Loose, fine sandy silt with abundant charcoal, 
landsnail shell, and ash inclusions 
3A 10YR5/2 (grayish brown) mottled with 5YR5/4 (reddish brown) 
Loose, fine sandy silt with dense carbon 
inclusions, ash, and some land snails 
3B 10YR5/2 (grayish brown) mottled with 5YR5/4 (reddish brown) 
Loose, fine sandy silt with dense carbon 
inclusions, ash, and some land snails 
4 5YR6/4 (light reddish brown) Slightly compact, fine sandy silt with ash 
5 
5YR5/4 (reddish brown), 10YR5/2 
(grayish brown), and 7.5YR6/2 (pinkish 
gray) mottled 
Slightly compact, fine sandy silt with small 
pebble, rock, charcoal, and burned earth 
inclusions 
5A 5YR6/6 (reddish yellow) very compact, fine sandy silt (baked earth) with few pebble inclusions 
5B 5YR5/4 (reddish brown) slightly compact, fine sandy silt with small pebble inclusions 
Disturbance   
1 10YR5/2 (grayish brown) Loose, fine sandy silt with charcoal and land snail inclusions 
2 10YR5/3 (brown) Loose, fine sandy silt with charcoal inclusions and small roots 
3 10YR5/3 (brown) Loose, fine sandy silt with charcoal inclusions and small roots 
4 10YR5/3 (brown) Loose, fine sandy silt with charcoal and land snail inclusions 
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mottling of light brown, reddish brown, light reddish brown, and grayish brown.  Zone 4 
was only identified in TU 1 and the southern edge of TU 2.  It appears to represent the 
same depositional episode as Zone 3, given its stratigraphic position and the similarity in 
soil characteristics (Figure 6.24).  However, Zone 4 is distinctive from Zone 3 in color, 
which is characterized as a mottling of grayish brown and light yellowish brown.  This 
may indicate that different activities occurred in the two areas of this zone, perhaps 
resulting in more ash and fire reddening of the soil in Zone 3.  Zone 5 consists of light 
yellowish brown, compact, medium-grained, sandy silt with pebble and scarce charcoal 
fleck inclusions; it measures at least 9-29 cm in thickness.  It should be noted that several 
areas of root and rodent disturbance were encountered during excavation (Figure 6.24).  
When these areas were identified, they were mapped and removed, and the deposits were 
examined for the presence of significant or diagnostic materials.  The excavation levels 
that are correlated with each respective depositional zone are presented in Table 6.7. 
 
Feature 2 was a shallow pit feature (2-22 cm thick) within Zone 2 (Figure 6.24).  
The loose to slightly compact, fine, sandy silt in this feature varied in color from grayish 
brown to dark grayish brown, and contained a high density of charcoal, ash, and land 
snail shells.  Zones 1, 2 and 5 were truncated somewhat by Feature 3 in TUs 3 and 4.  
This feature consisted of loose, fine, sandy silt with abundant charcoal, land snail shell, 
and ash inclusions; the soil color was a mottling of light brownish gray and grayish 
brown.  The profile view of Feature 3 in the west wall of Block A indicates that it was 3-
23 cm thick.  At it deepest point within TU 4, however, it extended as deep as 30 cm 
below ground surface.  Feature 4 was a small lens of light reddish brown, slightly  
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Table 6.7.  Distribution of materials collected from Je-1002, Block A excavation by zone, 
test unit, and level. 
 Debitage Flake Tools Carbon (PP) Carbon (Gen.) Land snails (g) Bones
Zone 1       
TU 1/Surface         28.0   
TU 1/Level 1 7  7 1 292.3 3 
TU 2/Level 1 13  1 1 106.8  
TU 3/Level 1 1   1 23.4  
TU 4/Level 1 3   1 158.1 1 
TU 3/Level 2 14   1 192.6  
TU 4/Level 2 13   1 357.5  
TU 4/Level 3 10   1 368.7  
Zone Total: 61 0 8 7 1527.4 4 
Transition Zones 1-2       
TU 2/Level 2 5   1 224.7  
TU 3/Level 3 10   1 303.3 1 
TU 3/Level 4 9  1 1 138.4 5 
TU 4/Level 4 7  1 1 242.4 1 
Zone Total: 31 0 2 4 908.8 7 
Zone 2       
TU 1/Level 2 6  4 1 339.9 4 
TU 1/Level 3 9   1 163.5 9 
TU 2/Level 3 13  1 1 127.7  
TU 3/Level 5 16   1 44.9 3 
TU 3/Level 6 4   1 28.7 1 
TU 3/Level 7 5   1 14.8 4 
TU 4/Level 5 9  1 1 59.4  
TU 4/Level 6 16      
Zone Total: 78 0 6 7 778.9 21 
Transition Zones 2-4       
TU 1/Level 4 3   1 27.5  
TU 2/Level 4 11   1 81.6  
TU 2/Level 5 5   1 18.0  
TU 2/Level 6 9  1 1 23.9  
Zone Total: 28 0 1 4 151.0 0 
Zone 3/4*       
TU 1/Level 5 3    40.1  
TU 1/Level 6 17   1 35.7 2 
TU 1/Level 7 5   1 27.4  
TU 2/Level 7 4    12.6  
Zone Total: 29 0 0 2 115.8 2 
Transition Zones 3-5       
TU 2/Level 8 1  1 1 6.7  
TU 1/Level 8    1 1 8.1  
TU 1/Level 9     25.1  
Zone Total: 1 0 2 2 39.9 0 
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Table 6.7. (continued) 
  Debitage Flake Tools Carbon (PP) Carbon (Gen.) Land snails (g) Bones
Transition Zones 3-5       
TU 2/Level 8 1  1 1 6.7  
TU 1/Level 8    1 1 8.1  
TU 1/Level 9         25.1   
Zone Total: 1 0 2 2 39.9 0 
Transition Zones 2, 5       
TU 4/Level 7 8  1 1 16  
TU 3/Level 8    1 8.7  
TU 4/Level 8 2  1 1 6.1  
TU 3/Level 9 1 1 1 1 8.5   
Zone Total: 11 1 3 4 39.3 0 
Zone 5       
TU 2/Level 9    1 5.8 1 
TU 4/Level 9    1 12.9 3 
TU 1/Level 10     16.7  
TU 2/Level 10 1   1 2.9  
TU 3/Level 10     2.6  
TU 4/Level 10 1     1 5.5   
Zone Total: 2 0 0 4 46.4 4 
Totals: 241 0 22 34 3607.5 38 
 
PP = piece-plotted carbon sample 
*Zones 3 and 4 are considered contemporaneous, though they are distinct in some characteristics; the collections for 
both zones are combined in this table. 
 
 
compact, fine, sandy silt with ash within Zone 2 of TU 3; it measured 2-6 cm in 
thickness.  Feature 5 was a rather large pit feature along the north wall of Block A 
(Figure 6.24) consisting of slightly compact, fine sandy silt with small pebble, rock, 
charcoal, and burned earth inclusions.  It ranged in thickness from 2-28 cm.  The mottled 
colors of the soil, reddish brown, grayish brown, and pinkish gray, indicate exposure to 
heat and fire.  In addition, two areas of very compact to slightly compact baked earth 
were identified within the feature.  As noted above, root and rodent disturbance were 
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noted in excavation.  In the case of Feature 3, we traced and documented a rodent hole 
that went through the base of the feature, carrying fill into the underlying Zone 5 
deposits.  The feature fill from the rodent run was excavated separately and discarded. 
 
Block A: Materials Collected 
The materials collected during excavation of non-feature contexts in Block A 
primarily consisted of lithic debitage, carbon samples, land snail shells, and bones/bone 
fragments (Table 6.7).  These materials are summarized according to zone designation, 
test unit, and level in Tables 6.4 and 6.7.  Zone 1 yielded several pieces of chipped lithic 
debitage (n = 61), 15 carbon samples, a few faunal remains (n = 4), and numerous land 
snail shells (1527.4 g).  The transition between Zones 1 and 2 contained fewer materials, 
consisting of: chipped lithic debris (n = 31); six carbon samples; seven faunal remains; 
and numerous land snail shells (908.8 g).  Excavation of Zone 2 resulted in the collection 
of chipped lithic debitage (n = 78), 13 carbon samples, more faunal remains than any 
other zone (n = 21), and a decreasing abundance of land snail shells (778.9) compared to 
the overlying Zone 1 and transitional Zone 1-2.  A piece-plotted sample from Zone 2, 
which derived from TU 2, Level 3 (13.5 cm bd), was AMS dated to 1650 ± 60 14C BP 
(1696-1409 cal yr BP; Beta 206432), indicating the presence of Moche deposits (Table 
6.8).  It is possible that this sample was relocated through post-depositional rodent or root 
activity, given the proximity of mapped areas of disturbance (Figure 6.24).  This 
interpretation is supported in part by the lack of material culture typically associated with 
Moche occupations from Block A or on the surface in the vicinity.  In addition, an 
intrusive Moche feature (Feature 5) located in the lower levels of this excavation unit (see  
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Table 6.8.  Radiocarbon dates obtained from samples collected during excavation of 
Block A at Je-1002. 
Zone Test Unit Feature Level cmbd
AMS date
14C BP Cal BP (2 sigma) Lab # Period/Phase 
2 2  3  1650 ± 60 1696-1409 Beta 206432 Moche 
 2-3 5 11 50-55 1563 ± 35 1532-1379 AA57941 Moche 
 4 3 5 24 8854 ± 62 10,176-9704 AA57943 LE/M Preceramic
5 3  9 43 11,014 ± 64 13,073-12,860 AA57942 Early Preceramic
 
 
discussion below and Figure 6.24) indicates a potential source of this sample.  The 
transition between Zone 2 and the underlying Zone 3/4 yielded: 28 pieces of chipped 
lithic debris; five carbon samples; and several land snail shells (151.0 g).  Zones 3 and 4, 
which are considered contemporaneous, yielded significantly fewer materials than the 
overlying zones, including: 29 pieces of lithic debitage; two carbon samples; two bone 
fragments; and several land snail shells (115.8 g).  The transition between Zones 3/4 and 
5 yielded only one flake of chipped lithic debitage, four carbon samples and a few snail 
shells (39.9 g).  Elsewhere in Block A, Zone 2 overlay Zone 5; the transitional levels 
between these zones resulted in the collection of several materials, including: chipped 
lithic debitage (n = 11); one biface fragment; seven carbon samples; and a few land snail 
shells (39.3 g).  One of the piece-plotted carbon samples derives from the bottom of the 
transitional area (TU 3, Level 9 (43 cm bd) and is considered to derive from Zone 5.  It 
yielded an AMS date of 11,014 ± 64 14C BP (13,073-12,860 cal yr BP; AA57942) (Table 
6.8).  This sample was found in association with the only stone tool fragment recovered 
from Block A at Je-1002.  Zone 5 yielded very few materials: two flakes of debris; four 
carbon samples; four faunal remains; and a few land snail shells (46.4 g).   
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Features 2-5: Materials Collected 
 Each of the four features identified in Block A (Features 2-5) were excavated in 
5-cm levels following excavation of the surrounding non-feature deposits (i.e., Level 4 
within a feature was at the same depth as Level 4 outside that feature).  For the purposes 
of brevity, however, the totals for each material category by feature are presented (see 
also Table 6.4); the distribution of these materials by level within the feature may be seen 
in Table 6.9.  Feature 2 collections included: 17 pieces of lithic debitage; nine carbon 
samples; two bones/fragments; one carbonized seed; and numerous land snail shells 
(311.1 g).  Analysis of light fraction materials recovered from flotation samples identified 
powdery carbonized wood (20 g), carbonized wood chinks (50 g), and large chunks of 
carbonized algarrobo wood (96 g) (Rossen 2006).  This feature appears to have been a 
small hearth; the lithic debitage may represent some mixing with the surrounding matrix. 
Feature 3 yielded eight pieces of chipped lithic debris, 11 carbon samples, and 
several land snail shells (164.8 g).  In addition to the technological and subsistence 
materials, two decorative beads were collected from Feature 3; one was manufactured 
from a marine shell (Ceritidia valida), and the other was made from bone (Figure 6.25).  
Interestingly, a bead made from fish vertebra was identified with a child burial at site 
PV22-13 in the Cupisnique/Chicama area (Chauchat 1988).  Another burial at site PV22-
13 yielded a radiocarbon assay of 10,200 ± 180 (GIF 3781; ibid).  A piece-plotted carbon 
sample (PP 4) from Feature 3 at Je-1002 was AMS dated to 8854 ± 62 14C BP (10,176-
9704 cal yr BP; AA57943), placing it in the transitional Late Early/Middle Preceramic 
timeframe.  The fact that this feature is exposed at the surface, as are several diagnostic 
Early Preceramic stone tools near Block A, is of interest because it informs us about  
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Table 6.9.  Distribution of materials collected by feature, test unit, and excavation level in 
Block A at Je-1002. 
 Debitage 
Carbon 
(PP) 
Carbon 
(Gen.) Land snails (g)
Marine 
Shell Bead Bones 
Bone 
Bead 
Carbonized 
Seed 
Feature 2         
TU 1/Level 4 9 1 1 175  1   
TU 1/Level 5 6  1 57.4  1  1 
TU 1/Level 6 1  1 7.4     
TU 2/Level 3   1 10.7     
TU 2/Level 4   1 32     
TU 2/Level 5 1  1 14.2     
TU 2/Level 6   1 14.3     
TU 2/Level 7   1 0.1     
Feature Total: 17 1 8 311.1 0 2 0 1 
         
Feature 3         
TU 3/Level 5 3  1 18.8     
TU 3/Level 6   1 2.2     
TU 4/Level 4 2  1 21.1     
TU 4/Level 5  1 1 52.1 1    
TU 4/Level 6   1 36.9   1  
TU 4/Level 7 2 1 1 6.9     
TU 4/Level 8 1  1 5.4     
TU 4/Level 9   1 6.8     
TU 4/Level 10   1 8.9     
Feature Total: 8 2 9 159.1 1 0 1 0 
         
Feature 4         
TU 3/Level 5    3.1     
Feature Total: 0 0 0 3.1 0 0 0 0 
         
Feature 5         
TU 2/Level 10 2        
TU 2/Level 11   1 1.6     
TU 2/Level 12   1 0.8     
Feature Total: 2 0 2 2.4 0 0 0 0 
Totals: 27 3 19 475.7 1 2 1 1 
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      a       b 
Figure 6.25.  Two beads collected from Feature 3 in Block A at Je-1002: a.) Certidia 
valida shell with a drilled hole; b.) unidentified bone fragment. 
 
 
potential postdepositional processes.  It is likely that overlying younger deposits were 
stripped from above the feature by aeolian activity (strong winds from the southwest), 
leaving Feature 3 exposed at the surface.  
Feature 4, which was only partially exposed along the north wall of TU 3, yielded 
a few land snail shells (3.1 g).  The remainder of this feature lies to the north of Block A.  
Two flakes, two carbon samples, and a few land snail shells (2.4 g) were collected from 
Feature 5.  One carbon sample from Feature 5 was dated to 1563 ± 35 BP (AA57941), 
which indicates a Moche cultural affiliation.  This feature enters Block A through the 
north wall.  The entire feature was not exposed since it extended further to the north 
beyond the extent of the excavation units.  Given the stratigraphic position of this feature, 
it is likely that it was intrusive into earlier deposits, and perhaps undercut them, to the 
north of Block A, and only a portion of it appeared in TUs 2 and 3. 
 
 Teasing out the different zones and associated episodes of occupation at Je-1002 
evident in Block A proved difficult due to the mixing of some of the deposits and the 
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intrusive nature of several features.  However, the likely age of the five identified zones 
and four features identified in Block A were discernable based either on associated 
radiocarbon dates and/or stratigraphic position relative to other zones (Tables 6.7-6.9).  
The only clearly identifiable LE/M Preceramic materials from Block A were derived 
from Feature 3.  Although this feature did not yield abundant materials, those that were 
recovered were distinctive compared to any others from earlier or later deposits in that 
Block, and from other LE/M deposits elsewhere in the QBT area.  The two beads from 
Feature 3 represent types of adornments that are unknown from contemporary sites 
elsewhere on the north coast.  In addition, the fact that one of these beads was 
manufactured from a marine shell, indicates that LE/M Preceramic populations either 
practiced mobility patterns that included forays to the coast, or that they maintained trade 
contacts with coastal populations.  Furthermore, this limited evidence of LE/M 
adornments represents at least some expenditure of effort on activities beyond settlement 
and subsistence—which so often are the primary realms of interpretation of forager 
lifeways. 
 The deposits from Block A at Je-1002 may further include evidence associated 
with the occupation and use of Structure 1, located some 20 m away, and perhaps the 
disturbed burial exposed on the surface nearby (Figure 6.23).  It is plausible that the 
occupation of Structure 1 and the burial were associated with the Early Preceramic (ca. 
11,000 14C BP) midden in Block A based on: the proximity of the Block A excavations to 
Structure 1 (Figure 6.23); the presence of Paiján projectile points on the surface nearby; 
and the size and form of the structure.  This preliminary assessment, however, will 
require further investigation (e.g., direct testing of Structure 1) for verification. 
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Summary of LE/M Preceramic Excavation Results from Multicomponent Sites 
 Among the multicomponent sites tested during the 2002-2003 fieldseason, data 
were recovered on LE/M Preceramic occupation in the QBT area from six sites.  Based 
on the recovery of radiocarbon dates in stratigraphic contexts, materials were recovered 
from the transitional late Early/Middle Preceramic phase (ca. 9000-8400 14C BP) at sites 
Je-431, Je-772, Je-937, and Je-1002, and from the Middle Preceramic phase at sites Je-
901 and Je-393 (ca. 6700 14C BP and 4600 14C BP, respectively) (Table 6.4; see Table 
6.10 for a summary of LE/M and Middle Preceramic material totals from the sites 
discussed in this section and Je-463 and Je-890).   The materials collected from 
transitional late Early/Middle contexts included: numerous pieces of lithic debitage (n = 
1517), several chipped stone tools (n = 13), abundant land snail shells (17,752.2 g), 
faunal remains (n = 170), carbon samples (n = 62), one bead manufactured from a marine 
shell, and one bead manufactured from bone (Tables 6.4 and 6.9).  The Middle 
Preceramic materials were much fewer, represented by only 76 pieces of chipped lithic 
debris, one stone tool, some land snail shells (144.5 g), a few faunal remains (n = 8), and 
carbon samples (n = 8) (Tables 6.4 and 6.10).  The discrepancy in the quantities of 
materials from transitional late Early/Middle and Middle Preceramic contexts from tested 
multicomponent sites is largely a factor of differences in the excavated areas from which 
they were derived.  The transitional late Early/Middle phase materials were recovered 
from eight 1-m2 test units and an additional feature from five sites, whereas the Middle 
Preceramic materials were recovered in only two 1-m2 test units from two sites. 
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Table 6.10.  Distribution of excavation materials from transitional late Early through 
Middle Preceramic contexts among eight tested sites in the QBT area.  
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Cultural Affiliation 
LE/M Preceramic Contexts         
Je-463, TU 1         
surface    32.3    LE/M Preceramic 
Level 1 (0-5 cmbd) 3  1 280.2    LE/M Preceramic 
Level 2 (5-10 cmbd)    666.8   2 LE/M Preceramic 
Level 3 (10-15 cmbd)    86.7    LE/M Preceramic 
Level 4 (15-20 cmbd)    22.4    LE/M Preceramic 
Je-431, Block B         
Zone 1 1303 10  11289.7  146 37 LE/M Preceramic 
Transitional Zone 1/2 115 1  1507.2  23 6 LE/M Preceramic 
Je-772, TU 1         
Surface 6        
Level 1 (0-5 cmbd) 17   119.9  1 1 LE/M to Middle (?) 
Level 2 (5-10 cmbd) 14   28.3   2 LE/M Preceramic 
Feature 1 2   (few)   1 LE/M Preceramic 
Level 3 (10-15 cmbd) 5 1  9.9    LE/M Preceramic 
Level 4 (15-20 cmbd) 2   4.0    LE/M Preceramic 
Je-901, TU 1         
Level 3 (10-15 cmbd) 11   17.5   1 LE/M Preceramic 
Level 4 (15-20 cmbd) 14   3.2    LE/M Preceramic 
Level 5 (20-25 cmbd)    0.4    LE/M Preceramic 
Je-937, TU 1         
Surface 2   2.9     
Level 1 (0-5 cmbd) 5   1254.5    LE/M Preceramic 
Level 2 (5-10 cmbd) 12 1  3103.5   2 LE/M Preceramic 
Feature 4 (East 1/2)    19.2    LE/M Preceramic 
Level 3 (10-15 cmbd) 1   218.6   1 Early/LE/M Preceramic 
Level 4 (15-20 cmbd)    14.3    Early/LE/M Preceramic 
Je-1002, Block A         
Feature 3 8   159.1 1* 1* 11 LE/M Preceramic 
Totals: 1520 13 1 18840.6 1 171 64  
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Table 6.10. (continued) 
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Middle Preceramic Contexts         
Je-890, TU 1         
Level 1 (0-5 cmbd) 2       Middle Preceramic 
Level 2 (5-10 cmbd)    2.6    Middle Preceramic 
Je-393, TU 1         
Level 4 (15-20 cmbd) 10   1.4**   1 late Middle/Late Preceramic (?)
Level 5 (20-25 cmbd) 1       Middle Preceramic 
Level 7 (30-35 cmbd)       2 Middle Preceramic 
Je-901, TU 1         
Level 1 (0-5 cmbd) 34   97.2  7 1 Middle Preceramic 
Level 2 (5-10 cmbd) 31 1  45.9  1 4 Middle Preceramic 
Feature 1               Middle Preceramic 
Totals: 78 1 0 147.1 0 8 8   
 
*These items were manufactured into beads. 
** This figure includes a few marine shell fragments. 
 
 
Burned soil features and/or middens containing land snails and other faunal 
remains from sites Je-431, Je-772, Je-901, Je-937, and Je-1002 are evidence of LE/M 
subsistence behaviors, which are further discussed in Chapter 7.  The abundant chipped 
lithic debris and tools represent stone tool production, use, and discard behaviors that are 
explored in relation to LE/M technological organization in Chapter 8.  The extent to 
which these subsistence and technological activities relate to the nature of site occupation 
and site type are then presented in Chapter 10. 
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Other Tested Preceramic Structures 
One of the key issues addressed in this dissertation is the extent to which the 
Preceramic domestic architecture observed on the surface of several sites in the QBT area 
is reflective of significant changes in socio-economic organization and conceptualization 
of space—particularly from earlier Paiján times (ca. 11,000-9000 BP) to subsequent 
LE/M Preceramic times (ca. 9000-4500 BP).  Addressing this issue requires more data 
than those that were derived from the surface of these sites.  Test and block excavations 
targeted six sites with Preceramic domestic structures (Table 6.2; Figure 6.2) in order to: 
1) better assess a chronology of the different forms—based in part on recovered datable 
materials; 2) identify subsurface artifacts and features associated with these structures 
and 3) assess the nature of activities likely associated with these structures.  At each of 
these sites, excavations were conducted within the structures themselves; in two cases, 
additional testing was conducted in nearby areas of intact midden deposits that were 
considered to be associated with the structures based on their proximity (as with Structure 
6 at Je-431 and Structures 1-4 at Je-790).  These test excavations are discussed in the 
following section. 
Je-431, Test Units 2 and 5-12 
In addition to the Block B excavations at Je-431 discussed above, test units were 
placed within or very near the seven Preceramic structures on this site in an attempt to 
obtain data from deposits in direct association with these features.  Unfortunately, almost 
all of the sediment had been depleted from within these structures.  However, important 
data regarding the function(s) of these structures and associated activities (from within 
the structures themselves and adjacent midden areas) were retrieved.  The materials  
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Table 6.11.  Distribution of materials collected during excavation within Preceramic 
domestic structures and in nearby midden areas. 
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Je-431, TU 2 196        3 Early 
Je-431, TU 6 9  <.10      6 Early 
Je-431, TU 7 6       8 Early 
Je-431, TU 8 18      3 7 Early 
Je-780, TU 1          1 Early 
Je-790, TU 2 1  0.8      1 Early 
Je-890, TU 1 2       1 Middle 
Je-971, TU 1 2     1  5 Late 
Je-971, TU 2      1  5 Late 
Je-971, TU 3      1  7 LE/M 
Subtotal: 234  0.8 0 3 3   
Associated 
Midden        
 
Je-431, TU5 88  1734.7 35 1 1 6 Early 
Je-431, Block A 193 3      7-9, 11 Early 
Je-790, Block B 295 7 551.1 86 14  1-4 Early 
Subtotal: 576 10 2285.8 121 15 1   
Totals: 810 10 2286.6 121 18 4   
 
 
collected from excavations within these structures and nearby midden areas are 
summarized in Table 6.11. 
 
Test Unit 2/Structure 3 
 Test Unit 2 was placed within Structure 3 (Figure 6.26) to determine if there were 
any intact deposits, despite the fact that there appeared to be heavily deflated areas in and 
around the feature.  We placed the unit in the southeast part of the structure where the soil 
was slightly hummocked compared to the surrounding area, suggesting the possibility of 
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intact sediments.  We collected numerous flakes from the surface (n = 68) before 
beginning excavation.  Exfoliated bedrock was reached throughout the unit at 5 cm bd, 
indicating that these deposits are, in fact, heavily deflated.  Numerous flakes were 
collected in this single excavation level (n = 128), consisting mostly of late-stage 
manufacturing debris.  In addition, a soil sample was retrieved for flotation.  A few land 
snail shell fragments were recovered from Level 1, but no other faunal materials or 
carbon materials were identified or collected.  The lithic debitage from both the surface 
and from Level 1 were almost entirely from the southern half of the test unit, suggesting 
that deposition (either primary or secondary) was somewhat localized to the area nearest 
the wall of the structure (Figure 6.26).  This might be consistent with sweeping debris  
 
Figure 6.26.  Planview map of Structures 2-4 and Test Unit 1 at Je-431 (adapted from 
Dillehay et al. 2003:Figure 5). 
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toward the wall of the structure (Metcalfe and Heath 1990), indicating some attempt to 
keep the central area clear of debris.  The sediment was a light yellowish brown (10YR 
6/4) fine silty sand with numerous pebble and rock inclusions. 
 
Test Units 5 and 6, Structure 6 
  In the eastern segment of Je-431, a small land snail shell midden was located 
approximately 7 m northeast of Structure 6 (Figures 6.11 and 6.27).  Given the proximity 
of this midden area to Structure 6, it was considered to be a reasonable possibility that the 
two areas of occupation were associated with one another.  Supporting such an 
interpretation required the collection of data from both areas, which is why TU 5 was 
located within the midden and TU 6 was positioned within Structure 6 (Figure 6.27).  As 
with Structure 1, the strategy was to identify the likely cultural affiliation of this feature, 
and to obtain comparative data regarding the use of space between and among the 
architectural and non-architectural contexts within this specific locale, across the site, and 
with relation to other contemporary occupations in the QBT area. 
Four pieces of lithic debris and a single Cupisnique(?) sherd were collected from 
the surface.  A total of five 5-cm levels were excavated through four zones before 
reaching subsoil.  The sediment consisted of fine- to medium-grained sandy silt with rock 
and pebble inclusions that increased with depth (Figure 6.28).  Excavation levels 1-3 and 
Feature 54 (Zone 2) were within Zone 1.  Levels 4 and 5 were correlated with Zone 3.  
Zone 4 consisted of an intrusive rodent disturbance that was largely within Zone 3 in the 
northwest section of the unit, however it did extend somewhat into Zone 1 (Figure 6.28). 
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Figure 6.27.  Planview map showing the locations of Test Units 5 and 6 and Structure 5 
in relation to one another at Je-431. 
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Figure 6.28.  North wall profile and soil zone descriptions of Test Unit 5 at Je-431. 
 
 
Several flakes (n = 40) and abundant land snail shells (619.5 g) were collected in 
Level 1 (0-5 cm bd) (Table 6.12).  Fewer flakes (n = 15) were collected in Level 2 (5-10 
cm bd), but this level also yielded many land snail shells (679.5 g), several faunal 
remains (n = 10), and one piece-plotted carbon sample, which was dated to 9983 ± 93 C14 
BP (11,951-11,221 cal yr BP; AA57963).  Level 3 (10-15 cm bd) yielded several pieces 
of lithic debris (n = 24), faunal remains (n = 21) and land snail shells (355.20 g).  In 
addition, a small hearth (Feature 54) was exposed in the base of this level (13-15 cm bd), 
and extended to a depth of 18 cm bd (Figure 6.28).  This feature consisted of an elliptical 
area of fire-reddened soil that contained a few pieces of lithic debris (n = 3), one faunal 
specimen, and a few land snail shells (11.0 g).  Materials in Level 4 (15-20 cm bd) were  
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Table 6.12.  Distribution of materials collected during excavation of TU 5 at Je-431 by 
Zone, Level, and Feature. 
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surface 4    1  Cupisnique 
Zone 1        
1 40 619.5      
2 15 679.5 10 1  9983+/-93 Early Preceramic 
3 24 355.2 21     
Zone 1 Totals: 79 1654 31 1 0   
Zone 2        
Feature 54 3 11.0 1    Early Preceramic 
Zone 2 Totals: 3 11.0 1 0 0   
Zone 3        
4 2 48.9 3     
5  20.6      
Zone 3 Totals: 2 69.5 3 0 0  Early Preceramic 
Unit Totals: 88 1735 35 1 1   
 
 
significantly fewer than the overlying levels, with only two flakes, three small bones, and 
a few land snail shells (48.9 g).  No artifacts were recovered from Level 5 (20-25 cm bd), 
though a few land snail shells were collected (20.6 g).  Given the apparent intact nature of 
the subsurface deposits (Figure 6.28) and their Preceramic age, the single Cupisnique 
sherd collected on the surface may represent compaction and deflation of the uppermost 
levels or post-depositional displacement of the artifact (i.e., it may have been picked up 
from one location and dropped in the place from which it was collected).  A soil sample 
was collected from each excavation level in a 25-sq. cm column in the southwest corner 
for flotation and soil chemistry analysis.  
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The deposits within Structure 5 were significantly less than those of the midden, 
terminating at or above 5 cm bs.  A few flakes (n = 5) were collected from the surface 
before excavating the only level in TU 6.  The sediment consisted of fine- to medium-
grained sandy silt with numerous rocks and pebbles.  Level 1 (0-5 cm bd) yielded a few 
flakes (n = 4) and three small fragments of land snail shell. 
Two lines of evidence support the interpretation that Structure 5 represents an 
Early Preceramic domestic occupation.  First, the form of the structure is similar to Early 
Preceramic structures recorded elsewhere (e.g., Dillehay et al. 2003; see also Table 5.13).  
The rather expedient construction of the base of this feature, which included several 
boulders that were likely in their original position or only moved slightly, suggests the 
kind of effort that is consistent with a mobile to semi-sedentary settlement pattern (i.e., 
less effort expended in construction may reflect shorter duration of anticipated 
occupation [sensu Kent 1991]).  Second, the nearby shell midden, which is likely 
associated with the occupation of Structure 5, dates to the Early Preceramic (ca. 10,000 
C14 BP) based on a radiocarbon assay (AA57963), and contains evidence of domestic 
activities related to processing of food (e.g., land snails, lizard, fish). 
 
Test Units 7-12, Structures 7-9  
 Three roughly circular, expedient structures (7-9) identified in the central portion 
of Je-431 (Figure 6.12 and 6.29) were investigated to determine cultural affiliation and 
function.  The form of these structures is similar to others that have been interpreted as 
being domestic in nature; however, the presence of abundant lithics on the surface nearby 
suggested that stone tool production and/or maintenance were the primary activities in  
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Figure 6.29.  Planview map showing the location of TUs 7, 8, Block A and Structures 7-9 
in relation to one another on Je-431. 
 
 
this area of the site (Figure 6.29).  Subsurface data were needed to confirm whether this 
was the case, or whether other kinds of activities (e.g., food processing) occurred within 
and near the structures.   
Test Units 7 and 8 were placed within Structures 8 and 7, respectively (Figure 
6.29).  The deposits in each of these units were heavily deflated, permitting the 
excavation of only two arbitrary 5-cm levels before reaching the hard-compact sterile 
zone.  A few flakes (n = 3) were collected from the surface of TU 7 before excavating.  A 
few flakes of lithic debris (n = 3) were also collected in Level 1 (0-5 cm), but no 
additional cultural materials were identified in the underlying Level 2 (5-10 cm) and 
Level 3 (10-15 cm).  The cultural materials from TU 8 were of similarly light density.  A 
few pieces of lithic debris (n = 10) and three small Cupisinique sherds were collected 
from the surface before excavation of the unit.  Fewer flakes were collected in Level 1 (0-
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5 cm) (n = 7) and Level 2 (5-10 cm) (n = 1).  No other cultural materials were collected 
during excavation of these two units. 
The deposits within Structures 7-9 were obviously deflated given the depth of 
excavations and presence of some ceramic and Preceramic materials in relatively close 
proximity to one another on the surface (Figure 6.29).  However, the limited excavations 
in this part of the site did indicate the presence of some intact cultural deposits 
(particularly in Block A—see below).  The three ceramic sherds represent limited 
Formative-period use of this area of Je-431, and provide the only known diagnostic 
materials from within the structures.  However, the form of these structures appears to be 
more consistent with those of the Early Preceramic period.  Furthermore, diagnostic tools 
and tool fragments from the Early, and perhaps Middle, Preceramic Period were also 
identified around the structures, particularly in the area where Block A was excavated 
(Figure 6.29). 
The density of cultural materials from Block A was significantly higher (Table 
6.13).  The four conjoining test units (TUs 9-12) that constituted Block A were positioned 
in an area adjacent to Structures 7-9 where there appeared to be intact sediments, and 
there were abundant lithic tools and debris on the surface (Figure 6.29).  Several pieces of 
chipped lithic debris (n = 40) and two utilized flake tools were collected from the surface 
before beginning excavation of Block A.  Three 5-cm arbitrary levels were excavated 
through two zones before reaching sterile soil (Figure 6.30).  Zone 1 was a thin lens of 
pale brown, slightly compact, fine sandy silt with a few pebble inclusions; it measured 5-
9 cm in thickness.  Level 1 in TUs 10 and 11 were correlated with Zone 1, as were Levels 
1-2 in TUs 9 and 12 (Table 6.13).  The underlying Zone 2 consisted of brown,  
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Table 6.13.  Distribution of materials collected during excavation of Block A at Je-431 by 
Zone, Test Unit, and Level. 
Unit Level 
Chipped Lithic 
Debitage (n) 
Chipped Lithic 
Tools (n) 
Zone 1    
9 surface 1 1 
9 1 19  
9 2   
10 surface 15 1 
10 1 48  
11 surface 10  
11 1 51  
12 surface 14  
12 1 26 1 
12 2 1  
 Zone 1 Total: 185 3 
Zone 2   
9 3     
10 2 2  
10 3   
11 2 2  
11 3 3  
12 3 1  
 Zone 2 Total: 8 0 
 Block A Total: 196 3 
 
 
 
 
 
Figure 6.30.  North wall profile and soil zone descriptions of Test Units 10 and 11 of 
Block A at Je-431. 
 
270
compact/hard to slightly compact, fine to medium-grained sandy silt with small pebble 
and rock inclusions; this zone measured at least 8-14 cm in thickness.  Levels 2 and 3 in 
TUs 10 and 11 corresponded to Zone 2, as did Level 3 in TUs 9 and 12 (Table 6.13).  The 
only classes of material collected from subsurface context in the excavation of Block A 
were chipped lithic debris (n = 156) and one biface fragment.  The majority of these 
materials were derived from Zone 1 (145 pieces of debris and the biface fragment).  Only 
eight pieces of lithic debitage were recovered from Zone 2.  The distribution of these 
materials by test unit and level is presented in Table 6.13. 
Based on the data recovered from Block A and the artifacts identified on the site 
surface in this part of the site, the area around Structures 7-9 appears to have been used 
primarily as an activity area for the production, use, and/or refurbishment of stone tools.  
These structures may have been used as relatively expedient shelters based on the form 
and the fact that the constituent rocks that make up the base are largely boulders, which 
would have been difficult to move and were augmented with smaller rocks to complete 
the desired form.  However, given the lack of floral and faunal materials, and the lack of 
evidence for hearths or grinding stones from TUs 7 and 8 and the nearby Block A, it 
seems unlikely that these structures would have been the loci of significant subsistence 
activities.  The difference in quantity of debris from within and around the structures 
suggests differential use of space, either in terms of function or intensity.  For example, 
the area within the structures may have been utilized primarily as a sleeping shelter, 
while stone tool production occurred in the open area outside the huts.  In this regard, 
these structures appear to be somewhat different compared to Structure 2 discussed 
above, which contained a greater quantity of lithic debris inside—perhaps indicating that 
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it was used specifically as a shelter against the wind and sand that might create 
difficulties in the stone tool manufacturing process.  However, like Structures 2-5, 
Structures 7-9 appear to be of roughly expedient, circular form and two of them 
(Structures 8 and 9) are agglutinated—even sharing some stones that form the bases of 
each structure (Figure 6.29; see also Dillehay et al. 2003:Figure 5).  This agglutination 
likely indicates contemporaneity of each group of structures and is relevant for 
understanding the possible socio-economic organization of the occupants; this point is 
discussed further in Chapter 9. 
 
 Je-780 
 Site Je-780 is a large site located on a long dissected terrace near the head of 
quebrada drainage Q4 (Figures 6.1 and 6.31).  With only two or three Chimú vessels 
represented by a few sherds (n = 7), the surface materials indicated only minimal 
evidence of site use by ceramic-bearing populations.  The evidence for Preceramic 
occupation was much stronger, given the light to medium density of lithic tools and 
debris scattered across the site.  Furthermore, the presence of only a single biface and 
several unifacial and expedient flake tools suggests that the Early Preceramic occupation 
of this site was, perhaps, not as intensive as that of the LE/M Preceramic Period.  Several 
features were documented on the site surface, including: one small, stone-lined roughly 
square feature (possible hearth, measures 80 x 94 cm); two oval, stone-lined features 
(measuring 1.2 x 2.15 m and 64 cm x 1 m, respectively); and two circular stone-lined 
structures (1.75 x 3.5 m and 2.0 x 2.5 m, respectively) (Figures 6.31).  As with other 
multicomponent sites in the QBT area, deflation had caused a palimpsest effect, resulting  
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Figure 6.31.  Planview map of Je-780; features and selected artifacts were plotted using a 
GPS unit, which are indicated by numbers on the map.  Additional tools and lithic debris 
were scattered across the site (see site description, Appendix 2). 
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Figure 6.32.  (a) Planview map of Structure 1 and Test Unit 1 (note the large flat stone in 
the center), and (b) photograph of Structure 2 at Je-780 (view facing south). 
 
 
in Preceramic materials lying on the ground surface in proximity to those of the Chimú 
period (Figure 6.31). 
The form and size of the two circular structures (Features 1 and 2) (Figure 6.32) 
were very similar to those documented elsewhere for the Early Preceramic Period 
(Dillehay et al. 2003).  The oval structures (Features 3 and 5), however, have no known 
counterparts among other Preceramic sites; it is possible that they are associated with the 
limited Chimú-period occupation of the site.  This assessment is supported by the fact 
that these features and the few ceramic sherds identified on the site surface were located 
in a circumscribed area in the northwest part of the site.  A soil sample for flotation was 
collected from within the possible hearth (Feature 4), but it failed to yield cultural, 
paleobotanical, faunal, or chronological data.  Among the other features, only Feature 1 
appeared to have some evidence of intact deposits.  Test Unit 1 was positioned in the 
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middle of this feature to see if there was evidence for intact subsurface deposits, 
including living floors, and to obtain datable material to assess the age of the structure 
(Figure 6.32).  As with the testing of other structures in the QBT area, it was also hoped 
that we would obtain data related to domestic use of the feature. 
Unfortunately, the deposits were very limited, requiring the excavation of only 
two 5-cm arbitrary levels.  No artifacts or other materials were recovered from the 
surface or excavation levels.  No intact deposits were observed.  The sediments consisted 
of light olive brown fine sandy silt that increased in hardness and the number of pebble 
inclusions with depth.  Soil samples collected from each level in a 25-sq. cm column of 
the southwest corner were examined for botanical remains, but no prehistoric specimens 
were identified.  Assessing the likely Early Preceramic temporal and cultural affiliation 
of Structure 1 and the nearby Structure 2, which is of similar form and size, is based on 
the architectural characteristics (which compare well with other known Early Preceramic 
structures) and the kinds of lithics found on the surface nearby. 
 
Je-790 
 Site Je-790 is a large site located on a long terrace system that parallels the 
northern margin of the quebrada Q4 drainage (Figures 6.1 and 6.33).  Abundant lithic 
debitage and formal and informal tools are scattered across the site (Figure 6.33).  The 
only evidence for Ceramic-Period occupation or use of the site consists of a few 
unidentified body sherds from one vessel identified near the center of the site.  The 
presence of seven ‘L’-shaped and semi-lunar structures, similar to paravientos, indicated 
the likelihood of recovering evidence of domestic occupation and possible datable  
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Figure 6.33.  Map of site Je-790. 
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materials.  Considering the overwhelming evidence of intense Preceramic occupation, it 
was reasonable to assume that these structures were occupied by those who deposited at 
least some of the lithic materials observed on the surface.   
Four of these structures were located on a low flat hill, which was the highest 
point on the site (Figures 6.33 and 6.34).  Testing was conducted in this area of the site to 
assess temporal affiliation of these structures and the nature of domestic occupation, 
including the organization of subsistence practices (Figures 6.34 and 6.35).  Several 
bifacial, unifacial, and flake tools were found in this area of the site, in addition to several 
groundstone tools (manos and batanes) (Figure 6.33).  The presence of the latter tools 
suggested that plant processing occurred in this area, which increased the likelihood of  
 
 
Figure 6.34.  Planview map showing the position of Structures 1-4 and Excavation Block 
B in relation to one another on top of the low hill near the center of Je-790, and an inset 
photo of Structure 1. 
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Je-772
 
Figure 6.35.  Excavation of Block B at Je-790 (note: Je-772 is located on the terrace in 
the background on the other side of the quebrada drainage). 
 
 
recovering botanical remains from excavation units placed in the vicinity.  Test Unit 2 
was placed within semi-circular Structure 1.  Excavation Block B, consisting of TUs 7-
14, was placed in an area of intact deposits on the flat apex of the hill about 13 m 
southwest of semi-lunar Structure 3.  Test Unit 1 and Excavation Block A (TUs 3-6) 
yielded data on Early Preceramic use of the site, but these units were not as close to the 
seven structures as Block B and TU 2 (Figure 6.33), and thus could not be confidently 
assessed as being associated with their occupation.  Excavation of these units is discussed 
by Maggard (2008). 
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Test Unit 2, Structure 1 
 The base of Structure 1 is comprised of rocks aligned next to one another to form 
a semi-lunar shape.  Wind deflation had caused depletion of sediments, such that the base 
rocks were exposed and many were pedestalled.  Test Unit 2, measuring 1 m2, was 
positioned in an area within the arc of Structure 1 where there appeared to be intact 
deposits (Figure 6.34). 
 Two 5-cm levels were excavated in TU 2.  Level 1 (0-5 cm bd) yielded a single 
small flake and one land snail shell fragment (0.8 g).  No materials were recovered from 
Level 2 (5-10 cm bd).  Level 1 and the east half of Level 2 correspond with soil Zone 1, 
which is characterized as a light brownish gray, slightly compact, fine sandy silt with 
small pebble inclusions.  The underlying Zone 2, which corresponds to the west half of 
excavation Level 2, is a light yellowish brown, compact, fine sandy silt with pebble and 
rock inclusions.  The lack of materials recovered from TU 1 was balanced by the 
abundance of data gathered in nearby excavation Blocks B (see below).  The lack of 
subsurface deposits within Structure 1 and the limited number of surface materials 
directly associated with Structures 1-4 suggest that subsistence-related domestic activities 
did not occur within these features.  Furthermore, the size and form of these structures 
was likely primarily intended to provide shelter against the wind, rather than to form 
discrete, private spaces.  
 
Block B (Test Units 7-14) 
 Block B was positioned about 13 m southwest of Structure 3, which is the 
westernmost structure in the cluster of four semi-lunar and ‘L’-shaped features on the low 
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hill near the center of Je-790 (Figure 6.34).  This block of excavation units measured 2 x 
4 m, and consisted of eight 1-m2 units (TUs 7-14).  It was located in an area with intact 
subsurface deposits where several stone tools, including groundstone implements, were 
observed on the surface (Figure 6.33).  Several land snail shells were also observed on 
the surface in this area, suggesting the potential to recover subsistence data and other 
information regarding the domestic use of this space. 
 Five to six 5-cm arbitrary levels were excavated through two main soil zones and 
a paleosurface (Figures 6.36).  Zone 1 consisted of light olive brown, slightly compact, 
fine sandy silt with a few pebble inclusions; it measured 9-28 cm in thickness.  The 
underlying Zone 2 consisted of pale brown, slightly compact to compact, fine to medium-
grained, sandy silt with rock and pebble inclusions; it measured at least 2-13 cm in 
thickness.  The paleosurface was only recognized in portions of Block B, primarily in 
TUs 7-10 and 14 (Figures 6.36 and 5.6).  It was an undulating soil horizon between  
 
 
Figure 6.36.  South and East wall profiles and soil zone descriptions of Block B at Je-790 
(see Figure 5.6 for photograph of the paleosurface). 
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Zones 1 and 2, and measured only 1-2 cm in thickness.  It consisted of compact to hard, 
fine sandy silt; no artifacts were found within its matrix.  Excavation Levels 1 (0-5 cm 
bd), 2 (5-10 cm bd), and 3 (10-15 cm bd) and Feature 11 correspond to the upper soil 
Zone 1.  Levels 4 (15-20 cm bd) and 5 (20-25 cm bd) correspond to the transition 
between Zones 1 and 2, due in part to the undulations of surface that separates them.  
Level 6 (25-30 cm bd) was only excavated in TUs 7 and 10; it contained no cultural 
materials, and corresponds to Zone 2. 
 The materials collected from TUs 7-14 are presented collectively by excavation 
level in Table 6.14.  Several artifacts were collected from the surface before excavation,  
 
 
Table 6.14.  Distribution of materials collected during excavation of TU 2 and Block B at 
Je-790. 
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Interpreted 
Cultural 
Affiliation 
Je-790, TU 2         
Level 1 (0-5 cmbd) 1  0.8     Early Preceramic
Unit Total: 1 0 0.8 0 0    
Je-790, Block B         
Zone 1         
Surface 25 1 5.8      
Level 1 (0-5 cmbd) 153 5 241.0 8 1   Early Preceramic
Level 2 (5-10 cmbd) 71 1 228.1 55 6 1 11131-10600 Early Preceramic
Level 3 (10-15 cmbd) 24  44.1 2 4   Early Preceramic
Feature 11 (NW 1/2) 1  3.2 19 1  10697-10306 Early Preceramic
Zone 1 Totals: 274 7 522.2 84 12 1   
Transitional Zone 1/2         
Level 4 (15-20 cmbd) 18  13.6 2 2   Early Preceramic
Level 5 (20-25 cmbd) 3  15.3   1  Early Preceramic
Transitional Zone 1/2  Totals: 21  28.9 2 2 1   
Block Total: 295 7 551.1 86 14 2   
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including: 25 pieces of debitage; one biface; and several land snail shells (5.8 g).  Level 1 
contained the most abundant materials, with 153 pieces of debitage; three bifaces; two 
expedient flake tools; one general carbon sample; numerous land snail shells (241.0 g); 
and eight bones/fragments.  The abundance of materials decreased somewhat in Level 2, 
which yielded 71 flakes, one biface, six piece-plotted carbon samples; land snail shells 
(228.1 g); 55 bones/fragments; and one small fragment of unmodified hematite.  The 
density of materials in Levels 1 and 2 appears to correspond with an expansive area of 
midden that spread through much of the excavation block, and included pockets of 
reddened soil and charcoal.  A notable bone concentration was observed near the 
northwest corner of TU 9; a piece-plotted carbon sample obtained near this concentration 
was AMS dated to 9530 ± 70 BP (11,131-10,600 cal yr BP; Beta 185076).  Materials 
from Level 3 decreased significantly, perhaps because it was at the base of Zone 1.  
Twenty-four flakes, four carbon samples, two bones/fragments, and a few land snail 
shells (44.1 g) were collected from this level.  Level 4, which was transitional between 
Zones 1 and 2, contained 18 pieces of lithic debitage, two carbon samples, two 
bones/fragments, and a few land snail shells (13.6 g).  Level 5 was mostly within Zone 2, 
and contained only three flakes, one fragment of unmodified hematite, and a few land 
snails (15.3 g).  In addition, soil samples were collected by 5-cm levels in 25-sq. cm 
columns in each test unit. 
A few materials were also collected from the northwest half of Feature 11, a 
small, shallow hearth-type feature identified in TU 12 (Figure 6.37).  The materials 
included: one flake; a general carbon sample; four bones/fragments; and several land 
snail shells (3.2 g).  Paleobotanical analysis of the light fraction materials from flotation  
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Figure 6.37.  Planview and profile views of Feature 11 in Test Unit 12 at Je-790. 
 
 
samples identified 11 minute carbonized fragments of unidentified seed/rind (Rossen 
2006).  The carbon sample from Feature 11 was AMS dated to 9334 ± 50 BP (10,697-
10,306 cal yr BP; AA57958).  The feature matrix consisted of loose, fine sandy silt with a 
few pebbles, and abundant charcoal and land snail shell inclusions.  The soil color was 
brown mottled with reddish brown and reddish yellow.  The feature measured 30 cm 
NW/SE x 58 cm NE/SW (Figure 6.37).  The southeast half of the feature was collected as 
a soil sample for flotation and other analyses. 
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Although excavations at Je-790 did not yield LE/M Preceramic materials, they did 
result in the collection of significant data regarding the nature of occupation of multiple, 
contemporaneous domestic structures from very early times in the QBT area.  The 
cultural materials in Block B were deposited during the Early Preceramic phase around 
9500-9300 14C BP (ca. 11,100-10,300 cal yr BP).  The presence of numerous faunal 
remains (n = 86), land snails (551.1 g), burned botanical specimens, burned soil, charcoal 
flecks and collected samples (n = 14) and at least one burn feature reflect the preparation 
of subsistence resources in this area of site Je-790.  Food preparation is further indicated 
by the presence of groundstone tools on the surface around Block B (Figure 6.33).  Stone 
tool production and use are reflected by the presence of several pieces of debitage (n = 
274) and seven stone tools in Block B.  That this area of multiple activities occurred in 
such close proximity to Structures 1-4 suggests that they are related.  Accepting this 
interpretation, it may further be posited that the lack of evidence for similar activities 
within the structures themselves indicates spatial segregation of the occupation of these 
simple huts and the subsistence and stone tool production activities performed by their 
occupants.  The kinds of subsistence resources that were prepared in the area of Block B 
are identified in Chapter 7.  The socio-economic significance of occupying multiple 
domestic structures and the associated probable communal preparation and consumption 
of food resources among these Early Preceramic foragers is discussed in Chapter 9.  The 
stone tools and debris identified in Block B present an interesting comparative for 
changes in later LE/M Preceramic lithic technology, a point that is explored further in 
Chapter 8. 
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Je-971 
 Je-971 is a large, multicomponent site located near the intersection of Q. del 
Batán and Higueron (Figures 6.1 and 6.38).  It has surficial evidence of occupation 
during Preceramic and Chimú times, including eight stone-lined structures and one rock 
pile feature (Figure 6.38).  The later occupation is represented by the presence of a few 
sherds on the surface in the vicinity of Structures 1-4, indicating the likely cultural  
 
 
 
 
Figure 6.38.  Site map for Je-971. 
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affiliation for these features (Figure 6.38).  There are no ceramics in the vicinity of 
Structures 5 and 6, and only one sherd several meters from Structures 7 and 8 (Figure 
6.38).   The circular form of Structures 5, 7, and 8, and the abundance of lithic materials 
near these features suggests that they are Preceramic-age.  Three 1-m2 test units (TUs 1-
3) were excavated in order to obtain more robust data regarding the cultural affiliation of 
these structures, as well as the nature of domestic activities that occurred in and very near 
them.  Test Units 1 and 2 were positioned along the west and east walls of Structure 5, 
respectively (Figure 6.39).  Test Unit 3 was positioned along the west edge of Structure 7 
(Figure 6.40). 
 
Figure 6.39.  Planview map of Structure 5 and Test Units 1 and 2 at Je-971; the inset 
photograph shows TU 1 at the base of excavation Level 2 (10 cm bd). 
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Figure 6.40.  Planview map showing the locations of Structures 7 and 8 in relation to one 
another at Je-971, and an inset photograph showing the layout of Test Unit 3 along the 
western edge of Structure 7. 
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Test Units 1 and 2, Structure 5 
 Test Unit 1 was oriented such that it straddled the west edge of Structure 5; the 
area inside the structure wall was excavated separately from the area outside (Figure 
6.39).  Test Unit 2 was positioned along the east wall of Structure 5, but unlike TU 1, it 
was completely within the interior area (Figure 6.39).  These units were positioned to 
maximize testing of the limited areas where intact sediments were thought to be located 
based on microtopography and the degree to which stones were pedestalled.  The location 
of the test units also was determined based on ethnoarchaeological examples of 
taphonomic processes typically associated with domestic structures.  In an effort to keep 
the interior area of the house clear of debris, materials are often swept toward the walls 
(Metcalfe and Heath 1990; Schiffer 1987), if they are not removed from the house all 
together.  If similar sweeping activities occurred within Structure 5, the most likely place 
to find material evidence should have been along the interior side of the wall.  
Sediments were heavily deflated, and only two arbitrary 5-cm levels were 
excavated in each unit (Figure 6.41).  The fact that there were about 5-6 cm of intact 
deposits, though small, is significant; most of the other tested structures in the QBT area 
did not contain deposits this deep.  Level 1 (0-5 cm bd) in TU 1 and TU 2 corresponded 
with Zone 1, which was a 6.5-9 cm thick lens of pale brown, slightly compact, fine, 
sandy silt with some small pebble inclusions.  Level 2 (5-10 cm bd) in TU 1 and TU 2 
was transitional between Zone 1 and the underlying Zone 2, which was at least 0.5-3 cm 
thick, and consisted of light yellowish brown, slightly compact to compact, fine, sandy 
silt with numerous rock and pebble inclusions.  Excavation of TU 1 and TU 2 resulted in 
the recovery of very few materials.  Two flakes and one piece-plotted carbon sample  
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Figure 6.41.  South wall profiles of Test Units 1 and 2, north wall profile, and soil zone 
descriptions of Test Unit 3 at Je-971. 
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were collected from TU 1/Level 1 in the interior area.  The carbon sample was AMS 
dated to 3690 ± 440 14C BP (5285-2963 cal yr BP; AA57965).  Another carbon sample 
was collected from TU 2/Level 2.  No artifacts or other materials were recovered from 
Level 2 in either unit.  Analysis of the flotation samples from these units did not identify 
any botanical remains. 
 The relative dearth of materials found on the surface and during excavations 
within Structure 5 suggests that materials were removed entirely during cleaning 
activities, and/or few activities the resulted in deposition of material remains occurred 
within the structure.  The carbon date from TU 1, coupled with the lack of ceramics in the 
vicinity, indicates a Late Preceramic age for this structure.  Its larger size (5 m in 
diameter) and well-constructed form may reflect a larger social unit occupying the 
structure and, perhaps, longer duration of anticipated occupation.  The proximity of this 
structure to Structure 6, an ‘L’-shaped structure much like those discussed above at Je-
790, suggests that these two features may be affiliated.  Similar circular/semi-lunar 
combinations, dating to 4780 ± 100 BP, have been identified at the Caleta Huelen 42 site 
in northern Chile (Nuñez 1983; Zlatar 1983). 
 
Test Unit 3, Structure 7 
 Following the methodology used in positioning TUs 1 and 2 in Structure 5, TU 3 
was positioned to try to maximize collection of materials that may have been swept 
toward the interior wall of Structure 7.  It was oriented to straddle the west edge of the 
circular structure, such that the west half was outside the feature and the east half was 
inside it (Figure 6.40).  The exterior and interior areas were excavated separately. 
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 Two arbitrary 5-cm levels were excavated through two soil zones that matched 
the descriptions of Zones 1 and 2 from TUs 1 and 2 (Figure 6.41).  Zone 1 in TU 3 was 7-
10 cm thick; Zone 2 measured at least 3.5-6.5 cm in thickness.  Level 1 (0-5 cm bd) 
corresponded with Zone 1, and Level 2 (5-10 cm bd) was transitional between Zone 1 
and Zone 2.  A single piece-plotted carbon sample and a few small fragments of land 
snail shells were recovered from the portion of TU 3/Level 1 that was outside the 
structure.  Analysis of the flotation samples from TU 3 did not indicate the presence of 
any botanical remains. 
 As with other structures in the QBT area, the lack of intact, subsurface cultural 
deposits associated directly with Structure 7 makes it difficult to assess the cultural 
affiliation of this structure.  However, the size, form, and construction technique are 
comparable to circular Preceramic structures from late Early to Middle Preceramic times 
elsewhere along the coast (e.g., PV-19-122-1 in the Zaña Valley [Dillehay et al. 2003]; 
La Paloma [Benfer 1999], Caleta Huelen [Nuñez 1983; Zlatar 1983]). 
 
Summary: Preceramic Structure Testing 
 One of the key issues we hoped to address by testing many of the Preceramic 
structures within the QBT area was that of chronology.  Identifying the cultural affiliation 
of the domestic architecture proved difficult.  Only one radiocarbon date was obtained in 
direct association with a tested Preceramic structure (Structure 5 at Je-971).  The date for 
this sample, 3690 ± 440 14C BP (5285-2963 cal yr BP; AA57965), falls within either the 
Late Preceramic or early Formative timeframe; the lack of ceramics in association with 
Structure 5 suggests the former.  Other dates were obtained on carbon samples from 
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midden areas associated with Structure 6 at Je-431 (11,951-11,221 cal yr BP; AA57963) 
and Structures 1-4 at Je-790 (11,131-10,306 cal yr BP); these dates are within the Early 
Preceramic timeframe.  The form and size of Structure 6 is comparable to those of 
Structures 2-4 and 7-9, suggesting that they too, may date to the Early Preceramic.  
Cultural affiliation for the remaining structures was assessed based on associated 
materials and comparisons of the architectural form with other Preceramic houses of the 
Central Andes, particularly from the Zaña Valley (Dillehay et al. 1998, 2003) (see 
discussion in Chapters 4 and 5 and Tables 5.12 and 5.13).  Thirty structures are 
interpreted as Early Preceramic, five as transitional late Early-Middle Preceramic, one as 
Middle Preceramic, and one as Late Preceramic (Table 5.15). 
A second issue addressed by these limited excavations was ascertaining activities 
that occurred in and around these structures—perhaps indicating the function(s) they 
served for their occupants.  Deposits within most of the nine tested structures were so 
heavily deflated that there was little if any evidence of intact midden; deposits were 
typically no more than 5-7 cm in depth.  This is different than tested Preceramic 
structures elsewhere in the Central Andes that yielded evidence of intact stratigraphy, 
including living floors, internal hearths, and/or post molds (Aldenderfer 1993; Dillehay et 
al. 1998; Rossen 1991; Sandweiss 2005).  None of these elements were identified in the 
tested structures, and very few materials were recovered from the units placed within 
their interior areas (Table 6.11).  However, test units that were excavated in areas of 
intact midden near Structure 5 at Je-431 and Structures 1-4 at Je-790 contained deposits 
to a depth of about 25 cmbs that yielded significant evidence of Early Preceramic 
domestic activities (Table 6.11).  These materials are considered associated with 
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occupation of the nearby structures, based largely on proximity and continuity of surface 
materials between them (Figures 6.27 and 6.34).  
The differential preservation of deposits from within the structures and some 
associated exterior midden areas is evident in the profiles from the units excavated in 
each respective area (Figures 6.28, 6.30, 6.36, and 6.41); it is also evident in the 
differential distribution of materials collected (Table 6.11).  The majority of materials 
collected in these units were from midden areas adjacent to or near Preceramic structures, 
as at Je-431 and Je-790 (Table 6.11).  For example, of the 810 pieces of lithic debris 
collected in or near the tested structures, most came from adjacent middens (n = 576 or 
71.1%).  Of the 234 (28.9%) pieces of debris from within structures, most were from a 
single feature, Structure 3 at Je-431 (n = 196 or 24.2%).  This difference in distribution of 
materials within and outside of the tested structures is similarly demonstrated by faunal 
remains: all 121 specimens were derived from midden areas adjacent to Structure 5 at Je-
431 (n = 35 or 28.9%) and Structures 1-4 at Je-790 (n = 86 or 71.1%).  The fact that so 
many more materials were found outside these structures rather than inside may further 
indicate differences in the use of space. 
If food processing or consumption activities had occurred within the structures, 
we would expect to find processing tools (e.g., batán grinding stones) and at least some 
faunal and/or floral remains, even with heavy deflation (unless the floors of the structures 
were swept or otherwise maintained clear of debris, or some other post-depositional 
activity resulted in their removal or translocation).  Grinding stones were identified in the 
middle of three structures in the QBT area, including Structure 1 at Je-780 (Figure 6.32), 
suggesting that plant processing (or perhaps meat pulverizing from small animals, such as 
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lizards or rodents [Yohe et al. 1991]) occurred within these structures.  Another large, 
flat-surfaced stone was located near the center of Structure 3 at Je-431; this may have 
been used as a grinding stone or it may have served a structural function, perhaps helping 
to hold a central pole of the superstructure in place (Figures 6.26).  The remaining 35 
structures, however, are devoid of such evidence for subsistence practices—at least based 
on the surface data and limited test excavations in their interior areas discussed above.  It 
appears, at least in the case of Structure 5 at Je-431 and Structures 1-4 at Je-790, that 
much of the food preparation and perhaps consumption occurred in areas that were 
nearby, but not immediately adjacent to, their houses.  At Je-790, the fact that the 
domestic midden area appears to be associated with multiple structures, coupled with the 
lack of evidence for subsistence remains within the structures, suggests that preparing 
and eating food was a communal activity.  This point, along with the specifics of the 
subsistence remains, is developed further in the following chapter. 
Initial assessment of the material recovered from excavation units within these 
tested Preceramic structures indicates a limited range of activities that occurred and 
possible functions (Tables 6.11 and 5.11).  Minimally, structures provided shelter from 
the wind, perhaps the intense sun and at times, rain.  The presence of lithic debitage 
indicates activities related to stone tool production or maintenance within Structures 3, 6, 
7, and 8 at Je-431 (Table 6.11).  The relatively low quantity of debitage from excavation 
units within Structures 6-8 indicates that lithic knapping activities were not intense or that 
maintenance activities resulted in the removal of some of the materials.  In the case of 
Structure 3, however, the density of debitage is relatively high, creating a surface that 
would not likely have been conducive to sleeping.  This structure, and perhaps others at 
294
Je-431, may have served as temporary shelters from elements (e.g., wind) that would 
have made knapping difficult.  Although wind itself may not seem particularly 
debilitating to a knapper, the sands that are blown about by the wind are.  While 
conducting excavations at this site (and others), the fieldcrew had to wear protective 
eyeware during regular periods of high wind that began by mid-morning and persisted 
until late afternoon.  It is reasonable to assume that Early Preceramic populations living 
and working on this site would have experienced similar conditions and developed ways 
to deal with them—perhaps by constructing simple structures among the existing 
boulders to guard against the wind and create a protected space within which to work—
either at manufacturing stone tools or other activities.  Placing smaller supplemental 
rocks between these boulders created a roughly circular form for the bases of Structures 
3, 6, 7, and 8 (as well as other untested Structures 2, 4, and 9); cane, thatch, or other 
perishable material could have easily been added to complete the structural form (Figures 
6.26, 6.27, and 6.29). 
As observed by Gálvez and Becerra (1995), similarly simple, stone-lined 
structural forms have been observed among modern populations.  Some of the 
superstructures of these modern huts are enclosed; others are open at the top (Gálvez and 
Becerra 1995).  The rather expedient nature of these roughly circular Preceramic 
structures at Je-431 does not convey a sense that the people who created them planned to 
occupy the site on a permanent basis.  However, considering the sheer density of Early 
Preceramic material on the site surface, number of features and structures, and the 
massive site size (512,907 sq. m), it is obvious that even if Paiján populations did not 
occupy this site permanently, they at least did so frequently.  Furthermore, materials and 
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a hearth feature from at least one midden area, found in association with Structure 6, 
indicate that other activities (e.g., processing and consumption of a variety of faunal 
remains) occurred here besides stone tool production during Early Preceramic times. 
Limited tool production or refurbishment may have also occurred within Structure 
1 at Je-890 and Structure 5 at Je-971, based on the recovery of a few pieces of lithic 
debitage within each; however it appears that maintenance activities may have been 
practiced, resulting in the removal of other debris, thus accounting for the low quantity of 
materials (sensu Schiffer 1987).  The fact that the interior area of these structures may 
have been intentionally maintained free of debris (lithic and otherwise) could indicate 
that these were areas where people slept or conducted other activities for which such 
debris would have created a hindrance.  It may further indicate greater duration of 
anticipated occupation (Kent 1991, 1992).  This assessment is corroborated by the fact 
that each of these structures (one a segmented, rectangular form and the other a larger 
circular structure (Figures 5.15 and 5.16) would have required a greater investment of 
time and labor—particularly compared to the smaller, simple, expedient circular 
structures discussed above at Je-431 and the numerous semi-lunar / ‘L’-shaped 
paraviento structures at Je-790 and other sites (Table 5.12).  That Structure 1 at Je-890 is 
likely Middle Preceramic and Structure 5 at Je-971 dates to the Late Preceramic is 
significant, and may provide limited evidence for increasing (or perhaps continuing) 
tendencies toward sedentism through time.  However, the fact that these appear to be 
singular structures (i.e., no huts of the same form in association) suggests each was 
occupied by a single social unit—perhaps a nuclear family.  The relevance of this 
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situation for understanding possible socio-economic changes by Middle Preceramic times 
is considered in the context of changing settlement patterns in Chapters 9 and 10. 
Summary 
 Test and block excavations at 11 sites in the QBT area resulted in the collection of 
lithic, faunal, botanical, feature, chronological, and soil data.  In addition, data were 
recovered on the nature of the depositional sequences and potential taphonomic processes 
associated with the tested sites.  Excavations at several sites (TUs 2 and 5-12 at Je-431, 
TU 1 at Je-780, and TU 2 and Block B at Je-790) discussed in this chapter primarily 
correlated with Paiján occupations.  The Paiján data are only discussed to the extent that 
they relate to occupation or use of domestic structures on selected sites; they are 
considered in the broader context of Early Preceramic occupation of the QBT area by 
Maggard (2008).  Substantial data were retrieved regarding transitional late Early/Middle 
Preceramic occupations, particularly from sites Je-431 (Block B), Je-772, Je-901, Je-937, 
and Je–1002 (Block A).  Additional limited LE/M data were retrieved from site Je-463.  
Only a limited amount of material from dated Middle Preceramic contexts was recovered 
(Table 6.10) from sites Je-393 and Je-901.  Of particular importance, however, was the 
identification of two Middle Preceramic rudimentary canal features (one each from Je-
393 and Je-901) that are similar to those documented in the Zaña Valley (Dillehay et al. 
2005; see Figures 6.9, 6.17, and 6.18).  In addition to these features, several hearth/burn-
type features and pit features were identified during excavation; descriptive and metric 
data from these features are summarized in Table 6.15.  Limited material recovered from 
TU 1 at Je-890 are also considered Middle Preceramic-age based on similarities between 
Structure 1 and Tierra Blanca architectural features from the nearby Nanchoc area. 
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Table 6.15.  Summary data on excavated features discussed in the text from Early and 
LE/M Preceramic contexts (note that several of the features were not fully exposed, 
which is why some of the dimensions are incomplete and represent only the known 
measurements). 
   Maximum Known Dimensions (cm)  
Site Feature # Type of Feature Length Width Thickness 
Associated 14C 
Date (B.P.) 
Je-431 54 Small, elliptical hearth/burn feature 59+ 40 3-5 9983 ± 93* 
Je-790 11 Shallow, basin-shaped hearth/burn feature 58 30 5-6 9334 ± 50 
Je-1002 3 
Pit feature with burned 
soil, charcoal, ash, land 
snails, and two beads 
125+ 100+ 30 8854 ± 62 
Je-937 4 Shallow, basin-shaped hearth/burn feature 35 30+ 7 ** 
Je-772 1 Shallow, basin-shaped hearth/burn feature 34+ 28+ 14 8420 ± 40 
Je-901 1 Shallow, basin-shaped hearth/burn feature 70+ 17+ 2-6 6670 ± 230 
Je-393 1 Rudimentary canal ? 43 13 4584 ± 36 
Je-463 1 Shallow lens of densely-packed land snails 50+ 50+ 3-7 N/A 
*This date derives from a sample in the deposits surrounding Feature 54.  
**This feature underlies an excavation level that yielded a radiocarbon date of 8751 ± 47 14C BP. 
 
The excavation data obtained from the LE/M Preceramic occupations are 
informative regarding the organization of technology, settlement, subsistence, and spatial 
organization of activities.  These data, along with those obtained during survey, will 
permit a site type assessment for the LE/M Preceramic sites discussed in Chapter 5.  
These site types, their distribution across the landscape, and what they indicate about 
LE/M settlement patterns are presented in the Chapter 10. 
In addition to the data regarding the general nature of LE/M Preceramic 
occupation, excavations resulted in the collection of data associated with stone-lined 
structures of various forms on five of the tested sites.  Among the nine structures that 
were directly tested (i.e., a test unit was positioned within the feature), most were likely 
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Early Preceramic (n = 6) (Table 6.11).  One structure each from the LE/M Preceramic, 
Middle Preceramic, and Late Preceramic was also tested.  Temporal affiliations were also 
assessed for 29 other Preceramic structures based on proximity to tested structures, 
associated artifacts, form, and/or materials (including dated carbon samples) from nearby 
excavations (Tables 5.12, 5.13, 5.15 and 6.11).  Among all of the Preceramic tested 
structures, regardless of phase, it appears that subsistence-related activities largely took 
place outside of the huts; the interior areas were likely used as shelter for sleeping (as at 
Je-790, -890, -971), stone tool production/maintenance (as at Je-431), or other activities 
that may not have left material signatures.  One tested structure at Je-780 contains a 
grinding stone in the center, which may indicate plant processing, however no direct 
evidence of this was recovered from excavation.  Understanding the nature of the 
occupation of these Preceramic structures, and changes in their form, number, and size 
over time is relevant for understanding changes in settlement organization, localization, 
and domestication of space—as will be discussed in Chapters 9 and 10.  How these data, 
along with those presented in Chapters 7 (Subsistence Patterns) and 8 (Lithic 
Technology), relate to possible changes or persistence in socio-economic organization of 
LE/M Preceramic populations in the QBT area compared to their Early Preceramic 
Paijanense predecessors is discussed in Chapters 9-11. 
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Chapter 7: Subsistence Patterns 
 
Introduction 
 Among the most significant remains recovered during excavation from 
transitional late Early/Middle (LE/M) Preceramic contexts in the QBT project area during 
the 2002/2003 fieldseason were those of various faunal species.  These faunal remains, 
plus limited evidence for paleobotanical remains, are considered to be indicators of the 
subsistence practices of the LE/M Preceramic occupants of this area about 9000-4500 
BP.  Assessing the nature of the subsistence patterns of these populations is relevant for 
understanding their socio-economic organization and the extent to which they focused 
their efforts on retrieving resources that were available within close proximity of the sites 
they occupied, or if they favored resources that could only be obtained at some distance 
from the QBT area (e.g., the coast or the highlands).  Subsistence remains were recovered 
from intact subsurface LE/M Preceramic contexts at six sites: Je-431, Je-463, Je-772, Je-
901, Je-937, and Je-1002 (Figure 7.1).  Limited comparative data are provided from 
earlier contexts associated with domestic structures at sites Je-431 (ca. 10,000 BP) and 
Je-790 (ca. 9400 BP), providing a greater sense of time-depth for certain economic 
practices, and facilitating our understanding of the long-term trends associated with the 
domestication of certain spaces. 
 Understanding the nature of Preceramic subsistence practices is one of the 
cornerstones for understanding the development of the foundations for Andean 
civilization (Lavallée 2000).  Were permanent settlements first made possible by an 
economy based on agriculture or maritime resources (Moseley 1975)?  Were significant 
increases in population underwritten by mixed economies, or those that focused 
intensively on either cultivated plants, or the rich marine biomass that surpasses any other 
location in the Americas?  Did people begin to practice verticality during this early 
period, and if so, did it play a role in facilitating changes in socio-economic organization?  
These questions have been investigated with variable degrees of emphasis and success for 
decades (e.g. Lanning 1963, 1967; Moseley 1975, 1992; Patterson 1971).  Research 
efforts to understand the economic basis for emerging complexity in the Central Andes 
have led to a fundamental division into two major camps based on the importance  
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Figure 7.1.  Distribution of sites discussed in the text from the QBT area that yielded 
LE/M Preceramic and/or Early Preceramic subsistence remains (plotted on the Chepén 
Topographic Quadrangle, 1:100,000 scale [Instituto Geográfico Nacional de la República 
del Perú] using ArcView 3.2 GIS program). 
 
 
assigned to either marine resources or cultivated plants: those who support the “oceanic 
theory” and those who support the “gardening theory” (Lavallée 2000:124).  Lavallée 
(2000:124) posits, I believe correctly, that “the truth must lie somewhere between these 
two extreme positions.” 
Several Middle Preceramic sites along the coast and littoral zones of the Central 
Andes, whose periods of occupation range between 8000 and 4500 14C BP, indicate 
subsistence economies that were focused intensively on marine resources.  Some of the 
more prominent sites include: Las Vegas in Ecuador (Stothert 1988); La Paloma and 
Chilca on the central coast of Perú (Benfer 1984, 1986, 1990; Donnan 1964; Engel 1966; 
Quilter 1989; Reitz 1988); El Anillo on the south coast of Perú (Sandweiss et al. 1989); 
and various sites of the Camarones Complex in northern Chile (Bird 1943, 1946; 
Llagostera 1992; Schiappacasse and Niemeyer 1984).  It should be noted that at several 
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of these sites (e.g., Las Vegas, Chilca), other terrestrial resources were identified, but 
their economic importance appears to have been secondary to marine resources (Lavallée 
2000).  
Greater reliance on terrestrial resources or mixed economies is represented in 
other Central Andean contexts along the coast or further inland along the lower western 
flanks.  Earlier occupation at the Las Vegas site (ca. 9800-9000 BP) indicated a more 
mixed economy that included deer, peccary, fox, edible fruits from plants and trees (e.g., 
Opuntia cactus and algarrobo trees), and fish and shellfish from nearby mangroves—all 
of which would have been readily available within a few kilometers of the site (Stothert 
1988).  In addition, early Las Vegas populations transitioned from exploiting wild 
varieties of squash (Cucurbita) to intentionally growing domestic squash by 10,130-9320 
14C BP (~12,000-10,000 cal yr BP) (Piperno and Stothert 2003).  A mixed economy of 
terrestrial and aquatic resources is also indicated among Preceramic sites of the 
Chicama/Cupisnique area on the north coast of Perú; these resources included land snails, 
fish, lizards, fox, small birds, reptiles, and rodents (Chauchat 1988; Chauchat et al. 1998).  
Early domesticated plants were part of a mixed regimen of terrestrial faunal and botanical 
resources among Middle Preceramic sites (ca. 8500-4500 BP) of the Zaña Valley, 
situated along the lower western flanks of the Andes (Dillehay et al. 1989, 1998; Rossen 
1991; Rossen et al. 1996).  Unifacial technology and early irrigations canals evident 
among these sites reflects this greater focus on economic plant resources (Dillehay et al. 
2007; Rossen 1991, 1998).  Intensive exploitation of plants, including domesticates, is 
also evident among Preceramic occupations of the Huarmey Valley, such as at Los 
Gavilanes (Bonavia 1982). 
  
 This chapter assesses the subsistence economy represented among LE/M 
Preceramic (ca. 9000-4500 BP) sites in the QBT area in part to determine the extent to 
which it offers a similar or different picture than that of their contemporaries, presented 
briefly above.  After the basic methods for recovering, recording, and analyzing the 
faunal and botanical remains are discussed, the results are presented by three major 
groups: LE/M Preceramic sites; multicomponent sites with dated LE/M Preceramic 
components; and other sites with domestic structures that yielded evidence of subsistence 
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remains.  These general discussions of the results are followed by sections that focus 
more specifically on the exploitation of desert lizards and land snails, and the evidence 
for possible plant exploitation/cultivation in the QBT area. 
 
Methods 
 The methods for recovering and analyzing the various faunal and botanical 
remains recovered by the subprojects in the QBT area during the 2002/2003 fieldseason 
are briefly reviewed here before proceeding with the discussion of the results of these 
analyses. 
Faunal Remains 
Faunal remains were recovered from three contexts during the course of the 
2002/2003 fieldseason: 1) the surface of nine sites; 2) test unit and feature excavations 
(screened through ¼-inch mesh) at 13 sites; and 3) heavy fraction materials from flotation 
samples (Appendix 4; Pavao-Zuckerman 2004).  Vertebrate faunal remains were 
recovered from the surface of one LE/M Preceramic site (Je-908), and from subsurface 
LE/M contexts at four sites (Je-431, Je-772, Je-901, Je-1002).  All of the vertebrate 
faunal remains were analyzed by Dr. Barnet Pavao-Zuckerman (University of Arizona / 
Arizona State Museum) (Pavao-Zuckerman 2004; Appendix 4). 
The location of faunal remains collected from the surface were plotted using a GPS unit.  
In the case of site Je-908, a planview map was made of the distribution of the faunal 
elements, which collectively appeared to be from a single individual mammal whose 
remains were partially articulated.  The provenience of faunal remains collected during 
excavation was noted according to site, test unit, level, and/or feature.  In instances where 
there was something particularly distinctive about a faunal specimen, the exact 
provenience within the test unit was measured (e.g., bone and marine shell beads in 
Feature 3 at Je-1002).  Several faunal remains were identified in the heavy fraction of 
flotation samples; these were bagged separately, but counted with the remaining materials 
from that same excavation context. 
Vertebrate remains were identified using standard zooarchaeological methods 
(Pavao-Zuckerman 2004).  All identifications were made using the comparative skeletal 
collections housed at the Stanley J. Olsen Laboratory of Zooarchaeology, University of 
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Arizona.  Some fish specimens were identified using the zooarchaeological comparative 
collection housed at the Zooarchaeology Laboratory, Georgia Museum of Natural 
History, University of Georgia (Pavao-Zuckerman 2004:5-7).  A number of primary data 
classes were recorded during identification, including: 1) elements represented; 2) the 
portion recovered; 3) symmetry (left vs. right); and 4) number of identified specimens 
(NISP).  Cross-mending specimens were counted as single specimens.  The only 
exceptions to these procedures were materials identified only as bone (Vertebrata), which 
could not be counted or identified due to their fragmented condition.  All specimens, 
including those identified only as Vertebrata, were weighed to provide additional 
information about the relative abundance of the taxa identified.  Indicators for age at 
death and modifications were noted where observed; no indicators of sex were observed 
among these assemblages.  The Minimum Number of Individuals (MNI) was estimated 
based on paired elements (symmetry) and age. Among the samples submitted to Pavao-
Zuckerman for identification were a few invertebrate (Mollusca and Decapoda) 
fragments, for which MNI was not estimated.  The majority of the invertebrate specimens 
were analyzed elsewhere (see below).   
Terrestrial invertebrate faunal remains (i.e., land snail shells) were observed in 
large numbers on the surface of 32 LE/M Preceramic sites, and recovered from 
subsurface LE/M contexts at six sites (Je-431, Je-463, Je-772, Je-901, Je-937, and Je-
1002).  The relative density of land snail shells observed on the site surface was recorded.  
In some cases very few shells were noted, and thus could not be confidently assessed as 
to whether they represented subsistence resources or were introduced through natural 
processes.  Invertebrate use is presented here for those sites that contained: 1) abundant 
land snail shells scattered across the site surface; 2) land snail shells that occur in dense, 
mounded middens observable on the site surface; and 3) sites that yielded subsurface land 
snail shells as a result of test and block excavations.  Only a few land snails were 
recovered as a representative sample of surface specimens.  All land snails from 
subsurface excavations were retained; these specimens were bagged by provenience and 
weighed.  In addition to these terrestrial specimens, limited evidence for marine 
invertebrates were recovered during these investigations.  The marine specimens 
collected from surface contexts all derived from multicomponent sites with evidence of 
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Ceramic Period occupation, making it difficult to identify the likely cultural affiliation of 
these subsistence remains (Appendix 9).  Marine specimens from subsurface contexts 
derived almost entirely from later-period deposits (e.g., Cupisnique deposits in TU 1 at 
Je-393, Moche deposits in TU 1 at Je-983, and Chimú deposits in Blocks C and D at Je-
1002); the one exception was a single marine shell that was manufactured into a bead, 
which was recovered from a subsurface feature (Feature 3) at Je-1002.  The recovered 
marine specimens and a representative sample of the land snail shells (from surface and 
subsurface contexts) were submitted to María Margarita Mora Costilla (Universidad 
Nacional de Trujillo) for identification (Mora 2003; Appendix 9). 
Other invertebrate remains include several pieces of coral that were recovered 
from the surfaces of five sites (Je-431, Je-989, Je-993, Je-996, and Je-1002), all of which 
were multicomponent.  It is possible that these coral pieces are associated with 
Preceramic occupations of these sites, but that assessment is difficult to substantiate 
given the deflated nature of many of the deposits and the evidence of later Ceramic 
Period occupation at each of these locations.  As a result, the coral samples are not 
discussed in any greater detail below. 
As discussed in the following sections of this chapter, one of the most important 
results of the faunal analysis was the identification of those specimens that were 
terrestrial and those that were marine-derived among the different assemblages.  All of 
the terrestrial species identified in the LE/M Preceramic assemblages continue to be 
found in the QBT area today, and represent locally-derived resources (e.g., land snails, 
desert lizard, deer, desert fox, rodents, birds).  The marine resources (e.g., flounder, 
croaker, stingray) were derived from the Pacific Ocean, many of them from near coastal 
aquatic or mangrove settings that range from about 25 to 40 km west of the QBT project 
area (one specimen is from an area near the far north coast of Perú, some 600 km to the 
northwest of the QBT area).  The marine origin of some of the resources exploited by 
LE/M Preceramic populations, which were limited to deposits that date to ~9000 14C BP, 
indicates: 1) settlement patterns that included at least short-term excursions to the coast 
and/or 2) trade relations with populations who resided closer to the coast.  This has 
important implications for interpreting their subsistence and settlement strategies, 
possible social connections with other groups, and how these aspects of socio-economic 
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organization changed during the remainder of the LE/M Preceramic—issues that will be 
explored later in this chapter and in Chapters 10 and 11. 
 
Paleobotanical Remains 
Soil samples were collected from each excavation unit and feature; the non-
feature samples were collected in 5-cm levels from a column measuring 25-sq. cm.  A 
total of 418 soil samples were recovered over the course of all excavations in the QBT 
area during the 2002/2003 fieldseason.  After small portions of each soil sample were 
parsed out for other analyses (i.e., stable carbon isotope, soil chemistry), the remainder 
was processed using the flotation technique.  Botanical remains were recovered from the 
light fraction of each floated sample; after drying, each light fraction sample was stored 
in an aluminum envelope.  Several samples that were derived from intact context and 
considered likely candidates for yielding identifiable paleobotanical remains were 
selected for analysis (Appendix 3).  The selected samples were separated and analyzed by 
Rossen (2006).  Unfortunately, the samples from Preceramic contexts generally contained 
very few identifiable specimens, perhaps due to poor preservation conditions.  Among the 
sites discussed in this dissertation, Rossen was only able to identify limited 
paleobotanical remains from LE/M Preceramic components at sites Je-431, Je-772, Je-
901, and Je-1002, and Early Preceramic deposits associated with domestic structures at 
Je-790 (see discussion below).  Where possible the specimens were identified to species.  
Modifications were also noted (e.g., burned or carbonized), along with the number and/or 
weight of the specimen(s) (Rossen 2006). 
 
Taken together, the limited paleobotanical remains and vertebrate and invertebrate 
faunal remains offer insight into LE/M Preceramic subsistence.  Furthermore, the floral 
and faunal data presented below from sites with Preceramic structures offer insight into 
the nature of occupation and use of space associated with these features from Early 
through LE/M Preceramic times.  Beyond identifying the subsistence resources targeted 
by LE/M and some Early Preceramic populations in the QBT area, these data also inform 
our understanding of the domestic use of space (i.e., where people chose to process and 
perhaps consume their food), and perhaps, by extension, the domestication of certain 
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spaces—particularly those associated with domestic structures.  The faunal and botanical 
resources are presented in this chapter in three sections: 1) sites identified as LE/M 
Preceramic based on surface materials that were observed and recovered during survey; 
2) multicomponent sites that were tested and yielded evidence of LE/M components; and 
3) sites with Preceramic structures, which range in age from Early through Middle 
Preceramic. 
 
Transitional Late Early through Middle Preceramic Sites 
 Among the 132 survey sites identified as transitional late Early through Middle 
Preceramic (LE/M Preceramic), 32 yielded evidence of subsistence remains.  These 
remains consisted almost entirely of land snail shells, with the exception of faunal 
remains recovered from Je-908.  The following discussion first presents the data from Je-
908, then shifts to a general discussion of LE/M Preceramic land snail exploitation based 
on surface data from 31 sites, and subsurface data from Je-463. 
 
Site Je-908 
Site Je-908, located along the eastern margin of Q. del Batán, is characterized as a 
small site with a light-density scatter of lithic debitage and several faunal remains 
(Appendix 2).  Thirty-three bones and bone fragments were found on the surface of Je-
908, all of which appeared to be from a single individual, which was partially articulated.  
Many of the remains (n = 15 or 45.5%) were positively identified as those of a deer 
(Table 7.1).  Although the remaining specimens (n = 18 or 54.5%) could only be 
identified as indeterminate mammal, given the probability that they all derive from the 
same individual, these bones are also likely deer remains.  Based on epiphyseal fusion of 
certain elements (Table 7.2), the deer was at least 32 months of age at death (Pavao-
Zuckerman 2004:24).  The presence of most of the elements, with the exception of the 
head and hindfoot (Table 7.3), suggests that the deer was likely butchered on-site, though 
no cut-marks were observed.  The fact that several of the bones were burned or calcined 
(Table 7.4) indicates that the deer was also likely cooked on-site. 
In addition to the burned and calcined fragments, six elements (18.2%) were 
identified as fossilized (Table 7.4).  The fact that all of the remains are likely from the  
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Table 7.1.  Species list and biometric data for the Je-908 faunal assemblage. 
Taxon NISP % MNI Weight (g) Biomass (kg) % 
Mammalia 18 54.5  9.61 0.202 24.6
Indeterminate Mammal       
Cervidae 15 45.5 1 33.43 0.619 75.4
Deer       
Total: 33 100.0 1 43.04 0.821 100.0
 
 
 
Table 7.2.  Epiphyseal Fusion for Deer (Cervidae) from Site Je-908 (Pavao-Zuckerman 
2004). 
  Unfused Fused Total 
Early Fusing:    
   Humerus, distal  2 2 
   Scapula, distal    
   Radius, proximal    
   Acetabulum    
   Metapodials, proximal  1 1 
   1st/2nd phalanx, proximal  1 1 
Middle Fusing:    
   Tibia, distal    
   Calcaneus, proximal    
   Metapodials, distal  1 1 
Late Fusing:    
   Humerus, proximal    
   Radius, distal    
   Ulna, proximal    
   Ulna, distal    
   Femur, proximal  1 1 
   Femur, distal  1 1 
   Tibia, proximal  1 1 
Total: 0 8 8 
 
 
 
Table 7.3.  Deer (Cervidae) element distribution at Site Je-908 (Pavao-Zuckerman 2004). 
Deer Element # 
Head 0 
Vertebra/Rib 6 
Forequarter 3 
Hindquarter 3 
Forefoot 1 
Hindfoot 0 
Foot 2 
Total: 15 
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Table 7.4.  Modified faunal remains from Site Je-908 (Pavao-Zuckerman 2004). 
Site Taxon Burned Calcined Fossilized 
Je-908 Deer 11  4 
 Indeterminate mammal 15 1 2 
  Total: 27 1 6 
 
 
 
same individual supports an interpretation of on-site fossilization of these elements.  For 
this to have occurred, the deposited remains had to be buried by sediment relatively 
rapidly and exposed to conditions (likely wetter) in which the original bone structure was 
replaced by precipitated mineral matter (Tarbuck and Lutgens 1990:146-147).  
Considering the position of Site Je-908 on a terrace adjacent to the main Q. del Batán 
drainage (Figure 7.1), it seems likely that rapid burial occurred during overbank 
deposition of silty sediments during a flooding episode (Rapp and Hill 1998).  The 
relative articulation of some of the deer’s skeletal elements and the presence of associated 
small, lightweight lithic artifacts indicate that the flooding episode would have been low-
energy (if it had been high-energy, the faunal remains and lithic debris would have likely 
been separated and dislocated).  The fossilization process of these six elements occurred 
sometime between the time of deposition (after the deer meat was processed and cooked) 
and the time at which the remains were re-exposed on the site surface through aeolian 
deflation. 
The possibility exists that the fossilized specimens were introduced into the site 
deposits through natural taphonomic processes (e.g., fluvial activity that relocated the 
remains—perhaps from higher elevations to the east) or manuport activity (i.e., humans 
carrying the fossils in from another location and depositing them on the surface of Je-
908).  Considering the apparent articulation of at least part of the individual deer and the 
likelihood that all of these remains are from that individual, these other explanations for 
the presence of fossilized remains seem improbable. 
 
Land Snail Distribution among LE/M Preceramic Sites 
 Only one of the 132 sites identified during survey as LE/M Preceramic 
occupations in the QBT area yielded vertebrate faunal remains; however, several of them 
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(n = 31 or 23.5%) yielded evidence of abundant land snail shells—either in the form of 
general scatters across the site (n = 14 sites) or dense, mounded middens (n = 17 sites) 
(Table 7.5).  The dense scatters or middens were often observed on sites that have little or 
no substantial vegetation, trees, cacti, or large rocks, which are typically the habitat of 
land snails.  This suggests that the snails were not recently introduced to these site 
deposits as a result of their natural distribution and continued presence in the QBT area.  
The likely cultural introduction of these invertebrate faunal remains and their exploitation 
as a substantial subsistence resource is explored further below. 
A tight cluster of several LE/M Preceramic sites (n = 12) was identified in a small 
side canyon just north of the mouth of the Q. del Batán drainage (Figure 6.2).  Four of 
these sites (Je-463, Je-464, Je-465, and Je-846) contained abundant land snails observable 
on the surface.  The density of land snail shells observed among one-third of this cluster 
of sites suggested the possibility that LE/M Preceramic occupation of this side canyon  
 
 
 
Table 7.5.  LE/M Preceramic sites in the QBT area that contain abundant land snail shells 
observable on the surface (see Appendices 1 and 2 for site descriptions). 
LE/M 
Preceramic Site 
Scattered 
Land Snails
Land Snail 
Midden(s) 
LE/M 
Preceramic Site
Scattered 
Land Snails 
Land Snail 
Midden(s)
Je-463  ● Je-931 ●  
Je-464 ●  Je-935 ●  
Je-465 ●  Je-940  ● 
Je-774  ● Je-943  ● 
Je-775 ●  Je-944  ● 
Je-846  ● Je-949  ● 
Je-860  ● Je-950 ●  
Je-864  ● Je-951 ●  
Je-865 ●  Je-953  ● 
Je-867 ●  Je-956  ● 
Je-877 ●  Je-957  ● 
Je-916  ● Je-966 ●  
Je-917  ● Je-977 ●  
Je-918  ● Je-978  ● 
Je-921  ● Je-1000 ●  
Je-924 ●     
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Table 7.6.  Distribution of land snail shells by zone and excavation level in Test Unit 1, 
Je-463. 
Zone Unit Level Depth Wt (g) % 
1 1 0 0 32.3 2.97% 
1 / 2 1 1 0-5 280.2 25.74% 
1 / 2 1 2 5-10 666.8 61.26% 
Zone 1 / 2 total:    979.3 89.98% 
Transitional 1 - 3 1 3 10-15 86.7 7.97% 
3 1 4 15-20 22.4 2.06% 
      Unit Total: 1088.4 100.00% 
a  Zones 1 and 2 are considered to be contemporaneous (see Chapter 6) 
 
 
may have been related, at least in part, to the mass collection and processing of this 
resource.  In order to obtain more information regarding land snail exploitation in this 
area, along with chronological and other cultural data, a single 1-m2 test unit was 
excavated in one shell midden at site Je-463 (see Chapter 6, Figure 6.3, Table 6.3).  As 
discussed in Chapter 6, this excavation yielded abundant subsurface evidence of land 
snail shells, representing the only subsistence remains recovered from this context (Table 
7.6).  The density of shells recovered from excavation was 5442 g/m3 of soil (based on 
the recovery of a total of 1088.4 g from 0.2 m3 of excavated soil).  Comparison of the 
density of shells collected among all of the LE/M Preceramic sites/contexts, and the 
significance for understanding the intensity of land snail exploitation are presented later 
in this chapter.  Several of the shells were burned and charcoal flecks and pieces were 
observed within the matrix in association with the shells—primarily in Zone 2 (Figure 
6.3)—suggesting that the land snails were prepared in this location.  Two of the charcoal 
samples were collected; one sample was submitted for radiocarbon dating, but it failed to 
yield an assay. 
The density of shells, lack of evidence for other subsistence remains (including 
paleobotanics), and the likelihood that the snails were cooked on site supports an 
interpretation of intensive exploitation of this resource, at least at Je-463.  Indirect 
evidence for other subsistence activities is provided with the presence of a groundstone 
tool fragment from Zone 1 (Level 1) of TU 1 and the recovery of unifacial lithic tools and 
debris from the site surface.  However, without paleobotanical remains or other faunal 
remains besides the land snail shells, it is difficult to assess the nature of those activities. 
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Multicomponent Sites with Dated LE/M Preceramic Components 
As noted in Chapter 6, six of the multicomponent sites tested during the 2002/2003 
fieldseason in the QBT area yielded significant data on LE/M Preceramic occupation.  
These sites included Je-393, Je-431, and Je-772 in the Quebrada Talambo subarea, and 
Je-901, Je-937 and Je-1002 in the Quebrada del Batán subarea.  The faunal and botanical 
data recovered from the LE/M Preceramic contexts at five of these sites (Je-431, Je-772, 
Je-901, Je-937, and Je-1002) are reviewed in this section.  Although no faunal or 
botanical data were recovered from the dated Middle Preceramic occupation zones at Je-
393, indirect evidence for plant cultivation identified in this context is also discussed in 
this section. 
 
Site Je-393 
 As discussed in Chapter 6, excavation of Test Unit 1 at Je-393 resulted in the 
identification of stratified Cupisnique, possible Late Preceramic, and Middle Preceramic 
deposits.  Vertebrate and invertebrate faunal remains were recovered from the Cupisnique 
deposits (Zones 1-2) (see Table 6.4 and Appendix 4 for distribution and identification of 
these remains).  Several invertebrate remains were recovered from Level 4 of TU 1 (Zone 
3), which was assessed as being Late Preceramic in age based on its stratigraphic position 
between the dated late Middle Preceramic and Cupisnique deposits.  These remains 
included several land snail shells and two marine specimens (Seminytilus sp. and 
Polynices uber; see Appendix 9 for a description of the biotopes and seasonality of these 
mollusks). 
No faunal remains were recovered from the zones (4-7) associated with Middle 
Preceramic occupation of Je-393, nor were any paleobotanical remains identified in the 
flotation samples.  However, Zone 6 was identified as a segment of a ‘u’-shaped 
rudimentary canal (Figure 6.9).  This feature is only recognized by the portion that was 
exposed in the single test unit that was excavated on this site (Figure 6.9); as a result, the 
full dimensions of this canal are not known.  A piece of charcoal collected from the base 
of this feature was AMS-dated to 4584 ± 36 14C BP (AA57960; 5448-5057 cal yr BP), 
placing it in the late Middle Preceramic timeframe.  This date and feature are consistent 
with those identified among Middle Preceramic sites identified in the nearby Nanchoc 
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area of the Zaña Valley (Dillehay et al. 1998, 2005; Rossen 1991).  Also identified 
among Middle Preceramic sites in the Nanchoc area were garden furrows and several 
cultivated plant species (Dillehay et al. 1998, 2005; Rossen 1991).  Unfortunately, similar 
direct evidence for gardening practices has not yet been identified in the QBT area.  
However, the identification of this rudimentary canal at Je-393 and another at Je-901 (see 
below) provide tantalizing indirect evidence for horticulture. 
It should be noted that abundant land snails were also observed scattered across 
the surface of site Je-393.  However, given the presence of materials from Early 
Preceramic Paiján through Chimú times, it is difficult to discern the cultural affiliation of 
these remains without additional investigations.  
 
Site Je-431 (Block B) 
 Two excavation blocks and several individual test units were strategically placed 
in different parts of Je-431, a singularly large multicomponent site with dense 
concentrations of Preceramic debris and several Preceramic structures that is unlike any 
other site in the QBT area (see Appendix 1 and Figure 6.10).  Excavation of Block B 
resulted in the identification of a dated LE/M Preceramic component within a dense land 
snail midden near the central part of the site (Figures 6.10, 6.11, 6.13; Table 6.5).  This 
component dates to about 9000 14C BP, which is at the beginning of the transition from 
the late Early to the Middle Preceramic phase (see Table 4.2 for the distribution of the 
three dated samples that resulted in this assessment).  Abundant, varied terrestrial, marine 
and aquatic (marine and possibly riverine) faunal remains and limited botanical remains 
were recovered from these deposits (Tables 7.7 and 7.8). 
 
 
 
Table 7.7.  Distribution of vertebrate faunal remains among LE/M and Early Preceramic 
deposits in Block B at Je-431 (Pavao-Zuckerman 2004; Appendix 4). 
Zone 
 Bone / 
fragments (n) % 
Cultural 
Affiliation 
1 182 85.4 LE/M Preceramic 
Transitional 1 / 2 29 13.6 LE/M Preceramic 
LE/M total: 211 99.1  
2 2 0.9 Early Preceramic 
Block total: 213 100.0  
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Table 7.8.  Species list for LE/M Preceramic deposits in Block B at Je-431. 
Taxon Common Name NISP MNI % 
Mammals     
Pseudalopex sp. (Dusicyon) South American fox 5 1 7.7 
Sigmodontinae New World rats/mice 15 4 30.8 
Mammalia Indeterminate mammal 13   
Birds     
Passeriformes Perching bird 2 1 7.7 
Reptiles     
Dicrodon sp. Desert tegu 6 1 7.7 
Teiidae Lizard 3   
Amphibia 
cf. Caudata Possible Salamander 1 1 7.7 
Marine Fauna     
Bothidae Lefteye flounder 2 2 15.4 
Micropogonias Croaker 5 1 7.7 
Sciaenidae Drums/croakers 8   
Rajiformes cf. Dasyatidae Stingray 1 1 7.7 
Chondrichthyes Sharks/rays 1   
Other Fish     
Mugil sp. Mullet 12 1 7.7 
Osteichthyes Indeterminate bony fish 53   
Unidentified     
Vertebrata Indeterminate vertebrate 84   
 Total: 211 13 100.0 
 
 
 
Terrestrial Fauna 
 The terrestrial vertebrate faunal remains included South American fox 
(Pseudalopex sp.), New World rats/mice (Sigmodontinae), perching birds 
(Passeriformes), lizard (Teiidae), possible salamander (cf. Caudata), and unidentified 
mammals (Table 7.8; Appendix 4; Pavao-Zuckerman 2004).  Several unidentified 
mammal and vertebrate specimens were burned, indicating the likelihood that these 
subsistence resources were cooked, and possibly consumed, in this portion of Je-431 
(Table 7.9). 
 There are two species of South American fox (Pseudalopex sechurae and P. 
culpaeus) that occur in the study region, which is why those remains identified among the  
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Table 7.9.  Modified faunal remains from LE/M Preceramic deposits in Block B at Je-431 
(Pavao-Zuckerman 2004). 
Taxon N Modification
Unidentified Mammal 4 Burned 
Mugil sp. (mullet) 2 Burned 
Unidentified bony fish 4 Burned 
Unidentified vertebrate 10 Burned 
Total: 20  
 
 
Table 7.10.  Elements of Pseudalopex sp. (South American fox) represented in the LE/M 
Preceramic faunal assemblage from Block B at Je-431. 
Artifact # Unit Level Element Side Portion Fusion Weight (g)
676.4.10 15 5 calcaneus R complete F 0.950 
675.4.9 15 4 humerus L distal end at condyle F  
657.4.1 13 6 mandible R anterior portion of ascending ramus; no alveoli  0.260 
675.4.8 15 4 radius L proximal 1/5 in 3 mending pieces F 1.350 
666.4.1 14 6 vertebra  thoracic vertebra; complete centrum with neural arch F  0.410 
 
 
 
QBT Preceramic assemblages were only classified to shared genus (Pseudalopex sp.) 
(Pavao-Zuckerman 2004:14).  The fox assemblage represented in LE/M Preceramic 
deposits of Block B is relatively small but varied (Table 7.10), including “elements from 
several carcass regions,” which suggest “that the entire animal was brought to the site” 
(Pavao-Zuckerman 2004:16).  Fox continue to be found and hunted in the QBT area 
today. 
 The mice or rat (Sigmodontae) specimens recovered from these deposits are likely 
from the smaller, mouse-sized varieties, rather than the rat-sized varieties (Pavao-
Zuckerman 2004:14).  The remains were too small to identify beyond subfamily; as a 
result, the habitat of preference could not be assessed (Pavao-Zuckerman 2004:26).  The 
minimum number of Sigmodontae individuals (MNI = 4) identified represent almost a 
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third (30.8%) of all MNI among the faunal assemblage from the LE/M Preceramic 
deposits in Block B (Table 7.8).  The comparatively high frequency of rodents suggests 
the possibility that they were introduced into this midden zone as subsistence remains 
rather than accidentally or via other natural taphonomic agencies.  This assessment may 
be supported by the lack of skeletal completeness for any single individual (see Appendix 
4).  It should be noted, however, that lack of skeletal completeness might also result from 
recovery bias, which is often associated with diminutive remains such as those of mice 
(Pavao-Zuckerman 2004:26). 
 At least one Desert tegu (Dicrodon) was identified in the faunal assemblage from 
this context (Table 7.8).  Desert tegu are small lizards that typically “hibernate 
underground between April and November, suggesting that they are more likely to be 
captured in the intervening austral summer months” (Pavao-Zuckerman 2004:24).  The 
recovery of these remains suggests that the midden deposits within which Block B was 
located likely are associated with austral summer occupation of Je-431 (between 
December and March) (ibid).  Lizard exploitation continues to be practiced in the lower 
Jequetepeque Valley and elsewhere along the north coast of Perú (Gálvez et al. 1999).  
Discussion of the economic and social importance of lizard hunting among modern 
populations and possible correlations between these ethnographic data and those from 
Early and LE/M Preceramic archaeological contexts are presented in a separate section 
below.  Together, lizards and rodents contribute nearly half (46.2%) of the total MNI of 
the LE/M Preceramic assemblage from Je-431 (Table 7.8), indicating the importance of 
these small terrestrial animals in the occupants’ subsistence strategy. 
In addition to these terrestrial vertebrate faunal remains, the LE/M Preceramic 
deposits from Block B yielded abundant land snail shells (Table 7.11).  This is not 
surprising as the units were placed within a large, dense land snail midden (Figure 6.11).  
Several of the snails were burned and charcoal pieces and flecks, as well as burned soil, 
were observed throughout the excavated midden, indicating the likelihood that the snails 
were cooked in this location.  The extent to which the snails were acquired on-site or 
from another location cannot be assessed with the available data.  However, they do tend 
to be more abundant in the austral summer months (Mora 2003)—a point that may  
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Table 7.11.  Distribution of land snail shells among LE/M and Early Preceramic deposits 
in Block B at Je-431. 
Zone Wt (g) Area Excavated (m3) Density (g/ m3) Cultural Affiliation
Zone 1 11,289.7 1.3 8684.4 LE/M Preceramic 
Transitional Zone 1/2 1507.2 0.45 3349.3 LE/M Preceramic 
Total: 12,796.9 1.8 7312.5  
Zone 2 377.1 0.4 942.8 Early Preceramic 
Block Total: 13,174.0 2.2 6127.4  
 
 
 
provide corroboration for the seasonality-of-occupation assessment discussed above 
based on the presence of Desert tegu in these deposits. 
Aquatic Fauna 
 The LE/M Preceramic faunal assemblage also included a variety of fish (Table 
7.8).  According to Pavao-Zuckerman (2004:24): 
Sharks and rays (Chondrichthyes, Rajiformes cf. Dasyatidae), and drums and croakers 
(Sciaenidae, Micropogonias sp.) are primarily marine taxa that only occasionally enter 
brackish or, rarely, fresh water.  Lefteye flounders (Bothidae) are exclusively marine.  
Given the habitat preferences of these animals, it is most likely that these fish were 
captured on the coast and brought to the site.  However, mullet (Mugil sp.) may have 
been available locally, as the fish is known to ascend rivers. 
The coast lies about 25 km west of Je-431, indicating that the site occupants either 
traded with populations living closer to the coast or they acquired the marine resources 
directly during the course of their seasonal rounds or by special task groups.  Acquiring 
riverine fish (such as mullet) would have only required traveling a distance of 7 km south 
to the Jequetepeque River or 6 km north to the Chamán River (if it was active at the 
time).  Several fish vertebra were burned (Table 7.9), indicating that they were likely 
cooked and consumed in this location. 
Paleobotanical Remains 
 In addition to the faunal remains, limited evidence for plant remains were also 
recovered from the LE/M Preceramic deposits in Block B.  The light fraction materials 
recovered from floated soil samples from TU 1 within Block A were analyzed for the 
presence of paleobotanical specimens (Rossen 2006).  The results were limited to a single  
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Table 7.12.  Summary of botanical remains identified among LE/M Preceramic 
components at tested multicomponent sites in the QBT area (Rossen 2006). 
Site/Context Botanical Species Common name Modification Wt (g) 
Je-431 
TU 1, Level 5 Echinopsis sp. (seeds) columnar cactus fruit   
Je-772 
TU 1, Feature 1 Echinopsis sp. columnar cactus burned 30.30 
Je-901 
TU 1 Unidentified wood powdered carbonized wood  
small 
amt. 
Je-901 
TU 1 Unidentified 
uncarbonized grass seeds 
(likely modern)   
Je-1002 
Feature 3 Unidentified wood powdery wood carbonized  
 
 
specimen of columnar cactus fruit from Level 5 (Zone 1) (Table 7.12).  A radiocarbon 
assay obtained from one level above this sample dates to 8983 ± 65 14C BP (AA57956).  
Columnar cactus is found throughout the QBT project area today, and is common to arid 
environments (Hoffmann 1989; Rossen 2006; see Appendix 10 for the distribution of 
columnar cacti among the various lifezones identified and described by ONERN 1976).  
Its presence in deposits dated to about 9000 BP suggests the likelihood that 
environmental conditions were becoming drier, and perhaps warmer, by this time.  Also, 
the presence of the fruit of this plant suggests exploitation of this resource for subsistence 
purposes.  Elsewhere (at Je-772; see below), this resource was likely used as a substitute 
for wood.  No other paleobotanical remains were recovered from the LE/M Preceramic 
deposits at Je-431. 
Other Faunal Remains 
 The Early Preceramic deposits of Block B were restricted to Zone 2.  Two 
vertebra were recovered from this zone: one from a whiptail/tegu lizard (Teiidae) and one 
from an indeterminate bony fish (Osteichthyes).  The lizard vertebra was burned, 
indicating likely on-site processing of this specimen.  Additional evidence of Early 
Preceramic subsistence practices was recovered from TU 5 near Structure 6 (see 
discussion below and Maggard 2008). 
 In addition to the Preceramic faunal remains recovered from Block B (discussed 
above) and TU 5 (discussed below), a fused scapula in three mending pieces from a 
single deer (Cervidae) was identified on the surface of site Je-431 (Pavao-Zuckerman 
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2004).  Based on its association with numerous lithic tools and debris, this specimen is 
likely Preceramic.  Furthermore, the remains are fossilized—a process that would have 
required wetter conditions than exist in the modern desert environment.  Such conditions 
likely were characteristic of late Pleistocene to early Holocene times (see discussion of 
paleoenvironment in Chapter 5).  Considering the possibility that conditions were 
becoming somewhat warmer and drier by about 9000 14C BP (based on the presence of 
columnar cactus fruit in the LE/M Preceramic deposits discussed above and on the stable 
carbon isotope analysis from Block B discussed in Chapter 5), it seems likely that the 
deer remains were deposited by pre-9000 BP occupants before the environmental 
conditions began to change substantially.  This deer represents Preceramic exploitation of 
another terrestrial species that was not identified in the Early or LE/M Preceramic faunal 
assemblages from either Block B or TU 5. 
  
 In sum, the LE/M Preceramic deposits from excavation Block B at Je-431 
indicate a subsistence strategy that “incorporated the use of local terrestrial and, possibly, 
riverine resources, as well as more distant marine aquatic resources” (Pavao-Zuckerman 
2004:25).   Furthermore, the fact that their diet incorporated only smaller, low-yield 
resources (e.g., land snails, lizards, rodents, fish, birds, and to a lesser extent fox) that 
were available within or near the QBT area suggests that these foragers were not 
investing a lot of effort to target larger game or travel long distances to acquire 
sustenance (Figure 7.1).  With the possible exception of the marine resources, the LE/M 
Preceramic occupants of Site Je-431 around 9000 BP appear to have localized their 
subsistence system to focus on those fauna and flora that could be easily acquired in this 
area of the lower western flanks of the Andes.  Even if acquired directly, the marine 
resources could have been obtained over the course of a day, perhaps by special task 
group (Binford 1980), estimating the time to walk to the coast at just over six hours 
(based on a change in gradient of 0.025 m/km traveled over a 25 km travel distance and 
an average pace of 4.11 km/h [formula derived from http://www.hence-
forth.com/Colorado_Hiking/1_Hiking_topics/planning_a_hike.htm]).  No other LE/M 
Preceramic site or component in the QBT area has provided as much insight into their 
subsistence patterns as those presented here from Je-431, Block B. 
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Site Je-772 
 Though limited, the test excavations (1-m2) at Je-772 resulted in the collection of 
vertebrate and invertebrate faunal remains and paleobotanical remains.  A single desert 
tegu vertebra was collected from TU 1 at Je-772 (Table 7.13).  This specimen was 
recovered near a hearth-type feature (Feature 1), which was characterized by fire-
reddened sandy soil and charcoal inclusions, one of which was AMS dated to 8420 ± 40 
14C BP (Beta 206431).  This feature contained burned columnar cactus (Echinopsis sp.; 
Table 7.12), which may have been used instead of wood (e.g., algarrobo) to fuel the fire.  
Although the remains of the lizard found near this feature are limited, it is considered 
indicative of subsistence activity at this location.  Furthermore, ethnographic accounts of 
lizard processing (Gálvez et al. 1999) indicate the use of cooking features similar to the 
one at Je-772, and deposition of selected faunal elements—including vertebra—in and 
near those features (see additional discussion of lizard exploitation below). 
 In addition to the lizard vertebra, several land snail shells were also recovered 
from TU 1 (Table 7.14).  A total of 166.3 g of land snail shells were collected, most of 
which (72.1%) derived from the uppermost Level 1, which contains late LE/M 
Preceramic deposits (post-8400 14C BP—the AMS date obtained from a sample in 
Feature 1, which underlies Level 1/Zone 1; see Figure 6.15).  Additional discussion of the 
density of snails represented at Je-772 is presented below, drawing comparisons with 
others LE/M components and sites that yielded this subsistence resource.  Considering t 
 
 
 
Table 7.13.  Species list for smaller LE/M Preceramic faunal assemblages from Sites Je-
772 and Je-901 (Pavao-Zuckerman 2004).  
      MNI   Biomass 
Site Taxa NISP # % Weight (g) kg % 
Je-772 Dicrodon sp. 1 1 100.0 0.16 na   
    Desert tegu       
Je-901 Osteichthyes 1     0.09 0.004 12.3 
    Indeterminate bony fish       
 Mugil sp. 2 1 50.0 0.25 0.010 28.2 
    Mullet       
 Mammalia 5 1 50.0 0.76 0.021 60.4 
    Indeterminate mammal             
 Je-901 Total: 8 2  1.10 0.034  
320
Table 7.14. Distribution of land snail shells by excavation level in Test Unit 1, Je-772; all 
are from LE/M Preceramic context. 
Level Feature Depth Wt (g) % 
1  0-5 119.9 72.1 
2  5-10 28.3 17.0 
2 1 5-10 4.0 2.4 
3  10-15 9.9 6.0 
3  15-20 4.2 2.5 
  Totals: 166.3 100.0 
 
 
hat land snails and desert tegu are typically more abundant or available in the austral 
summer months (Mora 2003; Pavao-Zuckerman 2004), LE/M Preceramic occupation of 
this site may correspond with that season. 
 
Site Je-901 
Zone 1 in TU 1 at Je-901 in the mid-upper reaches of Quebrada del Batán was one 
of only two contexts in the QBT area to yield a Middle Preceramic radiocarbon date 
(6670 ± 230 14C BP [AA57952]).  It was the only context of the two, however, to yield 
Middle Preceramic subsistence data.  Eight vertebrate terrestrial and aquatic faunal 
remains (Table 7.13), as well as several land snails (Table 7.15), were collected from 
Levels 1 and 2 within Zone 1.  The vertebrate remains were from indeterminate bony 
fish, mullet, and indeterminate mammal (Table 7.13).  As noted above, the mullet fish 
may be from near-coastal waters, but it is also known to ascend rivers (Pavao-Zuckerman 
2004:24).  Considering the distance to the coast from this site (ca. 35 km), the number of 
terrestrial faunal remains (i.e., mammalia and land snail), and the lack of identifiable 
marine resources, it seems most likely that the Middle Preceramic occupants acquired the 
fish from a local river (e.g., Chamán River, which is about 15 km south).  The majority of 
the land snails collected from TU 1 derived from Zone 1 (87.1%), with lesser quantities 
from the underlying Zones 3 (12.6%) and 4 (0.2%) (Table 7.15). 
With the presence of a burned mammal bone and a hearth-type feature, 
characterized by burned soil and charcoal, cooking and perhaps consumption of captured 
animals occurred at this location.  The powdery carbonized wood identified in the  
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Table 7.15.  Distribution of land snail shells by zone in Test Unit 1, Je-901. 
Zone Wt (g) % Cultural Affiliation 
1 143.1 87.1 Middle Preceramic 
3 20.7 12.6 LE/M / Middle Preceramic* 
4 0.4 0.2 LE/M / Middle Preceramic* 
Unit Total: 164.2 100.0  
*  These zones stratigraphically underlie and pre-date Zone 1; the actual cultural 
affiliation remains unclear, however. 
 
Table 7.16.  Distribution of land snail shells by zone in Test Unit 1, Je-937. 
Zone Wt (g) % Cultural Affiliation 
1 1257.4 27.3 LE/M Preceramic 
2 3103.5 67.3 LE/M Preceramic 
Feature 4 19.2 0.4 LE/M Preceramic 
Subtotal: 4380.1 95.0  
3 218.6 4.7 Early / LE/M Preceramic* 
4 14.3 0.3 Early / LE/M Preceramic* 
Subtotal: 232.9 5.0  
Unit Total: 4613.0 100.0  
*  These zones stratigraphically underlie and pre-date Zones 1 and 2; the actual 
cultural affiliation remains unclear, however. 
 
 
flotation samples from TU 1 (Rossen 2006) is probably associated with this cooking 
activity. 
 
Site Je-937 
 Excavation of TU 1 at Je-937 resulted in the identification of LE/M Preceramic 
deposits dating to about 8800 BP (8751 ± 47 14C BP, 9907-9557 cal yr BP; AA57969) 
and older underlying stratified deposits from earlier transitional LE/M or Early 
Preceramic times.  None of these deposits yielded evidence of vertebrate faunal or 
paleobotanical remains.  However, they did yield abundant land snails, the density of 
which was greater than at any other LE/M Preceramic context in the QBT area (the 
density of snail shells in Level 2 alone was 62,070 g/m3 based on the recovery of 3103.5 
g/.05 m3) (Table 7.16).  The density of these shells coupled with the presence of a 
burned-soil feature and charcoal pieces and flecks in the LE/M Preceramic midden 
suggests that the snails were prepared on-site, likely by cooking them in their shells as is 
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practiced among modern populations who continue to exploit this resource in the north 
coast region.  Land snail consumption at Je-937 is compared with that of other LE/M 
Preceramic sites and components below. 
 
Site Je-1002 (Feature 3) 
 Excavations at Je-1002, a large multicomponent site along the southern margin of 
Quebrada del Batán, resulted in the recovery of some additional LE/M Preceramic 
subsistence data, as well as non-subsistence use of faunal remains.  As discussed in 
Chapter 6, discerning the cultural affiliation of the various zones identified in Block A at 
Je-1002 was difficult due to some mixing of deposits that occurred as a result of later 
intrusive cultural use of this location by Moche occupants and some rodent activity 
(Figure 6.24, Table 6.6).  As a result, only those faunal and botanical remains recovered 
from intact deposits that could confidently be assessed as being from the LE/M 
Preceramic phase are presented here.  Feature 3, which was characterized by a localized 
area of burned soil with abundant charcoal and ash inclusions, yielded an AMS data of 
8854 ± 62 14C BP (10,176-9704 cal BP; AA57943), placing it in the transitional Late 
Early/Middle Preceramic timeframe.  Powdery carbonized wood was identified in the 
flotation samples from this feature, though the wood was too fragmentary to be classified 
(Rossen 2006).  Subsistence remains recovered from Feature 3 were limited to land snails 
(164.8 g), some of which were burned, indicating the likelihood that they were cooked 
within this feature. 
Also within the feature matrix were two beads—one manufactured from a shaft 
fragment from an unidentified vertebrate and another from a marine shell (Figure 6.25).  
The bone from which the former bead was manufactured was either from a bird or small 
mammal  (Pavao-Zuckerman 2004:20).  The shell bead was manufactured by drilling a 
hole in one end of a Ceritidia valida mollusk, which today derives from tropical marine 
mangroves like those located along the coast around Puerto Pizarro in far northern 
Perú—some 600 km north/northwest of the QBT area (Mora 2003; Appendix 9).  Besides 
the land snails mentioned above, no other faunal remains were recovered from Feature 3.  
Although it is possible that the animals from which the two beads were manufactured 
were consumed as food, their uniqueness and the fact that no other marine or vertebrate 
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faunal remains were recovered from this context seem to preclude consideration of these 
specimens as substantial subsistence resources.  Rather, the beads are important for the 
very fact that they represent LE/M Preceramic use of faunal remains for non-subsistence 
purposes of personal adornment.  Furthermore, the presence of the marine shell specimen 
strongly suggests trade contact with other populations, such as contemporary groups 
(e.g., Siches) living in the far northern region of Perú (Richardson 1973, 1978).  The 
nature of that contact is impossible to assess at present; however, the distance between 
the point of origin for the mollusk specimen and Site Je-1002 would seem to suggest 
down-the-line exchange rather than direct contact between groups occupying the two 
regions (sensu Renfrew 1975 and Muller 1997).  Given the proximity of a disturbed 
human burial exposed on the surface about 17 m west of Block A (see Figure 6.23 and 
discussion in Chapter 6), it is tempting to consider the possibility that these beads may 
have once been grave goods associated with this individual.  However, we presently lack 
the data to truly support such an assessment. 
 There are likely more LE/M Preceramic subsistence remains among the faunal 
and botanical assemblages recovered from Block A at Je-1002.  However, without being 
able to clearly separate those data from Early Preceramic and Moche remains in those 
zones and features that appear to contain mixed deposits (see Figure 6.24, Table 6.6, and 
discussion in Chapter 6), we cannot properly assess additional LE/M Preceramic 
subsistence resources. 
 
Land Snail Exploitation among Multicomponent Sites with Dated LE/M Components 
 In addition to those land snail remains identified above from subsurface LE/M 
Preceramic contexts at Je-431, Je-772, Je-901, Je-937, and Je-1002, many of these 
invertebrate shells were also observed on the surfaces of these sites.  Among the 
multicomponent sites in the QBT area that contained dated LE/M components (n = 6), 
one site (Je-393) has evidence of abundant land snail shells scattered across the surface; 
three sites have evidence of dense, and often large, land snail middens (Je-431, Je-772, 
Je-1002); and two sites have evidence of both general scatters and dense middens (Je-901 
and Je-937) (Table 7.17).  At all but one of these sites (Je-393) at least some of the land 
snail middens may be confidently identified as being associated with LE/M Preceramic  
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Table 7.17. Multicomponent sites with dated LE/M Preceramic components that contain 
evidence of abundant land snail shells on the surface. 
 
Scattered 
Land Snails
Land Snail 
Midden(s) 
Middens 
(n) 
Je-393 ●   
Je-431  ● 3 
Je-772  ● 3 
Je-901 ● ● 1 
Je-937 ● ● 1 
Je-1002  ● 3 
 
 
occupation.  At each of these five sites, the excavation units that yielded LE/M 
Preceramic carbon dates and associated materials were located within such midden areas.  
At some sites (e.g., Je-431, Je-1002), multiple middens were identified, but not all of 
them were tested.  As a result, given the multicomponent nature of occupation at these 
sites, it is difficult to determine the cultural affiliation of the untested middens.  Land 
snail middens were intentionally targeted at some sites for testing because they often 
contain intact subsurface deposits; apparently, the dense compaction of abundant shells 
within these middens provides protection from the severe deflation of sediments that is 
common to most of the sites in the QBT area.  The deepest deposits exposed during 
excavation among the Preceramic sites (ca. 50 cm bs) occurred within units that were 
positioned within land snail shell middens at sites Je-431 (Block B) and Je-1002 (Block 
A).  Preceramic exploitation of land snails is discussed further below, taking into 
consideration modern ethnographic data of how they are acquired, processed, and 
consumed. 
 
Other Sites with Preceramic Structures 
 As discussed in Chapter 6, several sites with Preceramic domestic structures in 
the QBT area were tested in order to obtain chronological and other data regarding the 
domestic use of space associated with the various simple house forms (see Chapters 5, 6, 
and 9 for fuller discussion of these structures and their distribution).  Two of these sites, 
Je-937 and Je-1002 were discussed above and in Chapter 6.  Two other tested sites, Je-
431 and Je-790, yielded substantial faunal and limited paleobotanical data related to the 
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Early Preceramic occupation and use of associated domestic structures.  Although this 
phase precedes the LE/M Preceramic, the data provided from domestic activity areas 
associated with these early structural forms provide important insight into the nature of 
long-term trends in socio-economic organization, localization, and the domestication of 
certain kinds of spaces, particularly when compared with the LE/M Preceramic 
occupations of the QBT area.  Both Je-431 and Je-790 yielded additional subsistence, 
technological and other data from areas other than those within or near domestic 
structures, which will be discussed elsewhere in the broader context of understanding the 
organization of the earliest populations in the QBT area (Maggard 2008).  Only those 
subsistence data derived from domestic middens associated with nearby structures are 
presented in this section. 
 
Site Je-431 (TU 5) 
 As noted above and in Chapter 6, several test units were excavated across Je-431, 
a large, multi-component site on a large terrace system along the south margin of 
Quebrada Talambo (Figure 7.1).  The LE/M Preceramic and limited Early Preceramic 
subsistence data obtained in Block B were presented above.  This section presents those 
faunal and floral remains that were recovered from TU 5, a 1-m2 test unit that was 
positioned in a land snail midden approximately 7 m northeast of a circular, stone-lined, 
Early Preceramic structure (Structure 6).  The deposits in TU 5 are significantly older 
than those of Block B based on the recovery of a carbon sample from Level 2, which was 
AMS dated to 9983 ± 93 14C BP (11,951-11,221 cal yr BP; AA57963).  The proximity of 
this test unit to Structure 6 is considered to be a good indicator of the likely association 
between these two areas of occupation (see Figure 6.27).  Furthermore, the domestic 
refuse (i.e., faunal remains, hearth feature) recovered from TU 5 is considered to reflect 
the nature of Early Preceramic subsistence activities, for which we did not recover any 
evidence from the interiors of Structure 6 or any of the other Early Preceramic structures 
across the site. 
The vertebrate faunal species represented in TU 5 include: mullet (MNI = 1), 
Desert tegu (MNI = 1), as well as indeterminate bony fish, lizard, mammal, and 
vertebrate (Table 7.18), indicating a mixed economy of terrestrial and aquatic resources.   
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Table 7.18.  Species list by zone for TU 5 at Je-431; each zone represents a different 
phase of Early Preceramic occupation. 
  Zone 1 Zone 3 TU 5 
Taxon Common Name 
 
NISP
MNI
# 
MNI
% 
 
NISP
MNI 
# 
MNI 
% 
 
Total NISP:
Mammals         
Mammalia Indeterminate mammal 1      1 
Reptiles         
Dicrodon sp. Desert tegu 18 2 66.7    18 
Teiidae Lizard     1 0 0.0 1 
Fish         
Mugil sp. Mullet 1 1 33.3    1 
Osteichthyes Indeterminate bony fish 2      2 
Unidentified         
Vertebrata Indeterminate vertebrate 10   1 0 0.0 11 
 Total: 32 3 100.0 2 - - 34 
 
 
It is of interest to note that mullet fish, which are found in near-coastal marine waters, are 
also known to ascend rivers (Pavao-Zuckerman 2004).  It may be that the residents of Je-
431 were able to acquire mullet from the nearby Jequetepeque or Chamán Rivers (Figure 
7.1).  It is not known if the indeterminate bony fish from TU 5 were from a freshwater, 
saltwater, or brackish water setting.  There is no indication that they focused intensively 
on marine resources, as has been suggested for other Preceramic sites along the Central 
Andean coast (Benfer 1984, 1986, 1990; Bird 1943, 1946; Donnan 1964; Engel 1966; 
Llagostera 1992; Quilter 1989; Reitz 1988; Sandweiss et al. 1989; Schiappacasse and 
Niemeyer 1984). 
The presence of lizard specimens (Teiidae) in TU 5, must of which were 
identified to genus (Dicrodon), indicates an important aspect of the subsistence patterns, 
which is discussed further below.  These remains may also indicate season of occupation.  
According to Pavao-Zuckerman (2004:25), Desert Tegu (Dicrodon) “hibernate 
underground between April and November, suggesting that they are more likely to be 
captured in the intervening austral summer months.”  The presence of their remains in the 
Early Preceramic deposits of TU 5 suggests occupation of the site between December and 
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March.  It should be noted, however, that modern populations have been observed 
hunting these animals during other times of the year (Gálvez et al. 1999). 
Several burned specimens (n = 6) were collected from TU 5 (Table 7.19).  The presence 
of burned soil and carbon, as well as a small hearth (Feature 54), in association with these 
faunal remains supports the interpretation that at least one lizard and perhaps another 
animal were cooked, and possibly eaten, in this location.  This finding is significant in 
part because it indicates that food preparation during the Early Preceramic period 
occurred outside the domestic structure, a point that is supported with data from site Je-
790 discussed below. 
In addition to the vertebrate faunal remains, numerous land snails (1734.7 g) were 
also collected from the Early Preceramic deposits in TU 5 (Table 7.20).  The density of 
land snails was 6938.8 g/m3 (based on the collection of 1734.7 g land snails from 0.25 m3 
of excavated soil).  This high density reflects the fact that TU 5 was positioned within a 
very large, dense land snail midden (Feature 41; 13 m E/W x 12 m N/S; see Figure 6.27 
Appendix 2).  The presence of charcoal flecks and burned soil mixed with these deposits  
 
 
Table 7.19.  Number of identified specimens (NISP) with modifications from TU 5 at Je-
431 (Pavao-Zuckerman 2004). 
Taxon Burned Fossilized Calcined 
Desert tegu 5   
Indeterminate mammal 1   
Total: 6 0 0 
 
 
 
Table 7.20.  Distribution of land snail shells by zone, feature, and level in TU 5 at Je-431. 
Zone Feature Level Wt (g) % Cultural Affiliation 
1  1 619.5 35.7 Early Preceramic 
1  2* 679.5 39.2 Early Preceramic 
1  3 355.2 20.5 Early Preceramic 
1 54 4 11.0 0.6 Early Preceramic 
  Zone 1 Total: 1665.2 96.0  
3  4 48.9 2.8 Early Preceramic 
3  5 20.6 1.2 Early Preceramic 
  Zone 3 Total: 69.5 4.0  
  Unit Total: 1734.7 100.0  
*a piece-plotted carbon sample from Level 2 yielded an AMS date of 9983 ± 93 BP (AA57963) 
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supports the interpretation that the snails, along with the other faunal remains discussed 
above, were likely prepared—and perhaps consumed—in this location.  Comparison of 
the exploitation of land snails evident in the TU 5 deposits with other Early Preceramic 
domestic contexts and LE/M Preceramic contexts is presented below. 
In summary, the faunal remains from TU 5 at Je-431 indicate a mixed economy of 
terrestrial and aquatic resources.  Furthermore, if we accept the interpretation that these 
deposits are associated with the nearby Structure 6, it is apparent that the Early 
Preceramic occupants carried out their subsistence activities in open areas just outside of 
the structure (see Figure 6.27).  This is further supported by the fact that no hearths or 
faunal remains were recovered from the interior of Structure 6 (TU 6).  No botanical 
remains were identified among the analyzed flotation samples from TU 5. 
 
Site Je-790 (Block B) 
 At the large Early Preceramic site of Je-790, two 1-m2 test units (TUs 1 and 2) 
and two larger blocks, A (2 sq. m) and B (2 m x 4 m) were excavated in different parts of 
the site (see Figure 6.33 and Chapter 6 for discussion of excavations).  The deposits from 
Block B are associated with the occupation of four nearby Early Preceramic semi-lunar 
and ‘L’-shaped domestic structures on the flat apex of a low hill near the center of this 
site (see Figure 6.34).  Zone 1 in Block B yielded two AMS dates of 9334 ± 50 14C BP 
(10,697-10,306 cal yr BP; AA57958) and 9530 ± 70 14C BP (11,131-10,600 cal yr BP; 
Beta 185076).  In addition to these carbon samples, several faunal remains and limited 
paleobotanical remains were also recovered from Zone 1 and the transitional levels 
between Zones 1 and 2 (Tables 7.21-7.23), all of which are considered to reflect Early 
Preceramic subsistence activities at the site. 
The faunal taxa represented in Early Preceramic deposits from Block B (Tables 
7.21 and 7.22) are largely the same as those found in older deposits from TU 5 at Je-431 
discussed above (Tables 7.18 and 7.20), consisting of indeterminate mammal, desert tegu, 
mullet, indeterminate bony fish, indeterminate vertebrates, land snails, as well as rodents 
(which were not present in the assemblage from TU 5 at Je-431).  As at other sites with 
Desert tegu remains, this site was likely occupied during the austral summer months 
when these lizards typically emerge from hibernation (Pavao-Zuckerman 2004).  The  
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Table 7.21.  Vertebrate species list for Early Preceramic contexts in Block B at Site Je-
790 (Pavao-Zuckerman 2004). 
  Zone 1 
Transitional Zones 
1/2 Block B
Taxa Common Name NISP
MNI
# 
MNI 
% NISP 
MNI 
# 
MNI 
% 
Total 
NISP: 
Mammals         
Sigmodontinae New World Rats/Mice 1 1 33.3    1 
Rodentia Rodent 1      1 
Mammalia Indeterminate mammal 18      18 
Reptiles         
Dicrodon sp. Desert tegu 3 1 33.3    3 
Fish         
Mugil sp. Mullet 16 1 33.3    16 
Osteichthyes Indeterminate bony fish 23   2 - - 25 
Unidentified         
Vertebrata Indeterminate vertebrate 12      22 
 Total: 74 3 100.0 2 - - 76 
 
 
 
 
 
Table 7.22.  Distribution of land snail shells by zone in Early Preceramic contexts of 
Block B at Je-790. 
Zone Wt (g) % 
Zone 1   
Levels 1-3 519.0  
Feature 11 3.2  
Zone 1 Total: 522.2 94.8 
Transitional 1/2   
Levels 4-5 28.9  
Transitional 1/2 Total: 28.9 5.2 
Block B Total: 551.1 100.0 
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Table 7.23.  Distribution of botanical remains identified within the light fraction materials 
from selected flotation samples collected in Block B at Je-790. 
Context Species Common name Modification # Wt (g)
TU 7 
Level 1 Unidentified wood minute fragments (all under .5 mm) carbonized  <0.1 g
TU 7 
Level 2 Unidentified wood minute fragments (all under .5 mm) carbonized  <0.1 g
TU 7 
Level 3 Unidentified wood minute fragments (all under .5 mm) carbonized  <0.1 g
TU 7 
Level 4 Unidentified wood minute fragments (all under .5 mm) carbonized  <0.1 g
TU 12 
Feature 11 (NW half) Unidentified wood minute fragments (all under .5 mm) carbonized  <0.1 g
 Unidentified minute seed/rind fragments carbonized 6  
TU 12 
Feature 11 (SE half) Unidentified wood minute fragments (all under .5 mm) carbonized  <0.1 g
Feature 11 (SE half) Unidentified minute seed/rind fragments carbonized 5  
 
 
relatively small size of the vertebrate faunal assemblage only permitted identification of 
three MNI—one each of New World mice, desert tegu, and mullet (Table 7.21).  The 
density of land snails present in these deposits was 262.4 g/m3, a figure that is relatively 
low in comparison to the density of snail shells recovered from other tested sites; this 
point is discussed further below in the section on land snail exploitation.  In addition to 
the faunal remains, carbonized powdery wood was identified in selected flotation samples 
(Table 7.23), likely representing ash from cooking hearths. 
Significantly, of the nine bones/fragments collected from Feature 11, seven 
(77.8%) were burned (Table 7.24), supporting the interpretation that this feature was a 
cooking hearth.  This hearth also yielded powdery burned wood (unidentified) as well as 
several minute fragments of possible rind or seed specimens (Table 7.23; Rossen 2006).  
The latter specimens were also examined by Dr. Deborah Pearsall (University of 
Missouri), who assessed these fragments as those of a broken large seed or fruit (Pearsall 
2007, personal communication).  The possible seed/rind fragments were too small and 
heavily charred to identify positively, but their presence in this feature presents intriguing 
possible evidence of plant exploitation by the Early Preceramic occupants.  Plant 
exploitation at this site may be further suggested by the presence of several groundstone 
tools/fragments on the surface adjacent to Block B (see Figure 6.33).  Wild squash is  
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Table 7.24.  Modified faunal remains from Early Preceramic Zone 1 in Block B at Site 
Je-790 (Pavao-Zuckerman 2004). 
Taxon Burned (n) 
Feature 11  
Mullet 4 
Indeterminate Vertebrate 3 
TU 9, Level 2  
Indeterminate Mammal 5 
Total: 12 
 
 
known to have been exploited during the Terminal Pleistocene by early Las Vegas 
populations in southern Ecuador (Piperno and Stothert 2003) and during the Early 
Holocene (~9200 14C BP) in the Zaña Valley (Dillehay et al. 2007).  This indicates that 
it could be possible to find evidence for exploitation of this plant by ~9300 to 9400 14C 
BP at Je-790, but that will require the recovery of additional botanical specimens. 
Despite the low MNI figure for faunal remains, lighter density of land snails, and 
limited paleobotanical data, we can develop some sense of the overall diet and 
subsistence practices of the foragers living at Je-790.  The species represented in this 
assemblage reflect exploitation of terrestrial and aquatic resources.  As observed by 
Pavao-Zuckerman (2004:28): “No exclusively marine taxa were identified in the 
assemblage,” and “mullet (Mugil sp.), while primarily marine, are known to ascend rivers 
and could therefore have been captured locally” or from coastal marine or brackish 
settings.  Several of the fish and mammal specimens were modified through burning, 
likely during cooking (Table 7.24), which is not surprising given the quantity of burned 
soil, ash, and charcoal observed in these deposits, as well as the presence of at least one 
hearth-type feature (Figure 6.37).  These faunal data and the nature of the midden support 
the interpretation that food preparation occurred in this open—perhaps communal—area 
near Structures 1-4.  That these four structures are likely contemporaneous and none of 
them contain evidence of hearths or subsistence remains, supports the interpretation that 
food preparation, and perhaps consumption, was a communal activity that occurred 
outside the house.  Positioning food preparation activities outside the house was also 
evident at Je-431, as discussed above. 
332
Table 7.25.  Sites with Preceramic structures and abundant land snail shells visible on the 
surface. 
 
Scattered 
Land Snails
Land Snail 
Midden(s) 
Cultural affiliation 
of structures 
Je-431  ● Early Preceramic 
Je-790  ● Early Preceramic 
Je-937  ● LE/M Preceramic 
Je-954 ●  Early Preceramic 
Je-1002  ● Early Preceramic 
 
 
 
Land Snail Exploitation among Sites with Preceramic Structures 
 In addition to the subsurface evidence of land snail exploitation observed at sites 
Je-431, Je-790, and Je-937 discussed above, other evidence was observed on the surface 
of these and other sites with Preceramic domestic structures.  Among the 17 sites with 
Preceramic Structures (see Chapters 5, 6, and Appendices 1 and 2 for descriptions), 
nearly a third (n = 5 or 29.4%) have evidence of numerous land snail shells on the 
surface.  Of these five sites, only Je-937 has architecture that is interpreted as LE/M 
Preceramic in cultural affiliation; the other four sites have Early Preceramic structures 
(Table 7.25; see discussion of the cultural affiliation assessments in Chapters 5 and 6).  
One site, Je-954, has abundant shells scattered across the site; the other four sites have 
evidence of dense land snail middens (Je-431, Je-790, Je-937, and Je-1002) (Table 7.25; 
see Figures 6.10, 6.21, and 6.23 and site descriptions in Appendices 1 and 2).  The extent 
to which the land snail concentrations are associated with occupation of the structures is 
difficult to assess based only on surface data.  However, if we accept spatial proximity as 
an indicator of association, then snail middens found near Structure 5 at Je-431 (Figures 
6.10 and 6.27), Structures 1-4 at Je-790 (Figure 6.34), Structure 1 at Je-937 (Figure 6.21), 
and Structure 1 at Je-1002 (Figure 6.23) likely represent subsistence activity of the 
occupants of those respective structures.  In addition, the test units discussed above and in 
Chapter 6 that were placed within some of these middens (as at Je-431, Je-790, Je-937, 
and Je-1002), and the resulting radiocarbon dates, confirm their Early and/or LE/M 
Preceramic cultural affiliation. 
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Discussion 
 Among the sites with Preceramic domestic structures, three yielded significant 
subsurface data regarding subsistence patterns of the likely occupants of those structures: 
Je-937, Je-431 (TU 5), and Je-790 (Block B).  These sites also contained several land 
snail shell middens that were evident in part on the surface.  Two additional sites, Je-954 
and Je-1002 also yielded evidence of abundant land snails on the surface.  Je-937 was the 
only site with LE/M Preceramic architecture to also yield faunal remains from intact 
subsurface deposits, which consisted entirely of land snails (see Table 7.16).  The two 
sites that yielded the most abundant and varied subsistence data from intact subsurface 
deposits were Je-431 and Je-790; the subsistence data from these multicomponent sites 
was associated with Early Preceramic structures. 
 The species represented in the Early Preceramic domestic midden areas from Je-
431 and Je-790 were largely the same (Tables 7.18 and 7.21).  The faunal species reflect 
a mixed economy of terrestrial and aquatic resources, consisting of indeterminate 
mammals, Teiidae (lizards), land snails, New World rats/mice (at Je-790, but not in TU 5 
at Je-431), mullet fish, and other indeterminate bony fish (Tables 7.18 and 7.21).  The 
aquatic resources (i.e., mullet and unidentified bony fish) may be from near-coastal 
marine waters, but they may also be from brackish or riverine settings (Pavao-Zuckerman 
2004).  Based on these faunal remains, there is no indication that Early Preceramic 
populations who occupied Je-431 around 10,000 years ago and Je-790 around 9500 years 
ago practiced intensive exploitation of marine resources, if even at all.  The presence of 
lizards in the faunal assemblages from both sites may further indicate seasonal 
occupation during the austral summer months, which raises the possibility that the 
identified resources represent only one part of the occupants overall subsistence pattern. 
The co-occurrence of burned soil, hearth-type features, charcoal, and ash with the 
faunal remains at both Je-431 and Je-790 supports the interpretation that the tested areas 
were loci of food preparation, and perhaps consumption.  At both locations food 
preparation, and possibly consumption, occurred outside their simple shelters.  This is 
significant in part because preparing and eating food communally is considered to be 
more indicative of sedentary societies who have a more structured sense of group identity 
(P. Wilson 1988:38).  Ethnographic studies among mobile forager populations indicate a 
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greater tendency to have separate cooking hearths, typically within individual huts, even 
in cases where the food may have been acquired through communal or cooperative 
efforts (P. Wilson 1988:38). 
 In the QBT area during the Early Preceramic period, between about 10,000-9500 
BP, forager populations occupied multiple domestic structures on sites Je-431 and Je-
790, perhaps on a seasonal basis during the austral summer months.  They acquired 
faunal and some botanical resources primarily from the immediate vicinity of these sites 
within the low western flanks of the Andes, and possibly from as far away as the brackish 
or marine waters of the near-coast setting some 25-30 km to the west.  Whether they 
acquired the resources through communal efforts is uncertain, but we can say that they 
likely processed, prepared, and perhaps consumed their food collectively in open spaces 
outside their shelters, possibly indicating a tendency toward some level of small group 
cohesion.  Coupled with the fact that Je-431 and Je-790 were the loci of intensive 
repeated occupations, which resulted in the deposition of abundant materials and multiple 
structures and features across expansive areas, these data seem to suggest that a sense of 
group identity developed in tandem with a sense of place and localized settlement and 
subsistence patterns.  That these processes began as early as 10,000 years ago provides a 
greater sense of time-depth to those aspects of socio-economic organization that we 
typically associate with emerging complexity.  These data represent only a portion of 
what we know about Early Preceramic economic organization in the QBT project area, 
which is discussed in detail by Maggard (2008).  However, they do provide some means 
of drawing limited comparisons with the LE/M-Middle Preceramic subsistence data 
discussed above.  These comparisons are presented below, after a more detailed 
discussion of ethnographic and archaeological evidence of two of the more prominent 
components of the Preceramic diets on the north coast: desert lizard and land snails. 
 
Preceramic Exploitation of Desert Lizard 
Among the various faunal remains identified in dated Early Preceramic domestic 
and LE/M Preceramic contexts presented above, Teiidae (ground lizards) appear to be 
one of the most significant resources, representing over a quarter of the total MNI of the 
vertebrate faunal assemblages (see Table 7.26).  Although the assemblages from each of  
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Table 7.26.  Distribution of lizard elements and MNI by site and temporal context. 
Site 
Vertebrate 
Faunal MNI
Lizard 
NISP 
Lizard 
MNI 
% of 
site MNI Cultural Affiliation
Je-901 2 0 0 0.0 Middle Preceramic 
Middle Preceramic Total: 2 0 0 0.0  
Je-772 1 1 1 100.0 LE/M Preceramic 
Je-937 0 0 0 0.0 LE/M Preceramic 
Je-1002 (Feature 3) 1 0 0 0.0 LE/M Preceramic 
Je-431 (Block B) 13 9 1 7.7 LE/M Preceramic 
LE/M Preceramic Total: 15 10 2 13.3  
Je-790 (Block B) 3 3 1 33.3 Early Preceramic 
Je-431 (TU 5) 3 19 2 66.7 Early Preceramic 
Early Preceramic Total: 6 22 3 50.0  
Total: 23 33 6 26.1  
 
 
the LE/M and Early Preceramic sites discussed in this chapter are generally limited, the 
proportion of lizard remains compares well with Preceramic faunal assemblages from the 
nearby Chicama/Cupisnique area (Chauchat 1978, 1988; Gálvez 1990, 1992a-c, 1993).  
Given the likely economic—and as will be discussed below, social—importance of this 
resource, Preceramic exploitation of desert lizards is explored in greater detail in this 
section.  Lizards have long been an important part of the diet for people living on the 
north coast of Perú.  The following discussion of the exploitation of this resource draws 
heavily from Gálvez and others (1999), who present an excellent synthesis of 
documentary, biological, and ethnographic data regarding Dicrodon (Desert tegu) on the 
north coast of Perú. 
From Early Preceramic Paiján times to the modern era, lizards, particularly Desert 
tegu, have been hunted, cooked, and eaten with apparently little variation in methodology 
(Gálvez et al. 1999).  Lizard consumption has been documented archaeologically for 
Middle Preceramic peoples of the Zaña Valley (Rossen 1991:560).  They have also been 
identified in Paijanense middens located between the Chicama Valley and Quebrada 
Cupisnique (Chauchat 1978, 1988; Gálvez 1990, 1992a-c, 1993), where Dicrodon is 
considered to have been second only in economic importance to land snails (Scutalus sp.) 
(Gálvez et al. 1999:146).  The exploitation of lizards by Early Horizon people has been 
noted in the Leche Valley (Shimada et al. 1982) and by Moche people of the 
Lambayeque Valley (Shimada 1981).  Gálvez and others (1999:146) also note the 
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importance of the representation of lizards on ceremonial Moche and Chimu ceramic 
vessels (de Bock 1988; Donnan 1976, 1978; Kop Jansen and Leyenaar 1986).  Early 
chronicles report caches of lizards in the area of Tagarará, intended as tribute for the Inca 
in Cuzco (Pizarro 1986:29), and consumption of lizards by native peoples in the area 
around Trujillo (anonymous-cited by Gálvez et al. 1999:147).  Modern ethnographic 
accounts of lizard exploitation have been provided for the Moche, Chao, Virú, 
Jequetepeque, and Lambayeque Valleys on the north coast of Perú (Cabos 1982:14-15; 
Gálvez et al. 1999; Gillin 1947:26; Holmberg 1954, 1957; Morales 1991; Oblitas 1967; 
Ríos 1987; Schaedel 1988:109-110; Shimada and Shimada 1981). 
The desert tegu of the north coastal region of Perú offers an important source of 
sustenance that is relatively easily obtainable.  The Dicrodon genus, which appears most 
common in archaeological and modern contexts, provides a relatively low-fat source of 
protein that contains phosphorous, iodine, and some calcium, Vitamin A, and Vitamin D 
(Oblitas 1967:24, cited in Gálvez et al. 1999:145-146).  In addition, some locals believe 
that lizard meat is an aphrodisiac (Holmberg 1954, 1957), that consuming the lizard liver 
increases one’s lifespan, and that oil from the lizard’s tail cures ulcers (Gálvez et al. 
1999:159). 
This Dicrodon lizard is typically found between the Esmeraldas Province on the 
coast of Ecuador and the north coast of Perú (Gálvez et al. 1999:144).  They are 
herbivorous reptiles, feeding on tender flowers, algarrobo seeds (Prosopis sp.), and fruits 
of the Scutia spicata, though they have also been observed eating egg yolks.  These 
desert lizards are most abundant and active in the austral summer, during which time they 
gain nutritional reserves that will sustain them through their winter hibernation.  It is 
uncommon to see these lizards in the austral winter months (Oblitas 1967:12, 13; cited in 
Gálvez et al. 1999:144).  Hunters of the Jequetepeque Valley indicate that the lizard is 
disappearing in part because of environmental degradation, such as the deterioration of 
forests and changes in the temperature (Oblitas 1967).  Aside from humans, snakes and 
iguanas are natural predators of Dicrodon, generally preying on small individuals (Luján 
1976:31). 
Gálvez and others (1999) present ethnographic data regarding modern hunting, 
processing, and consumption of lizards in the Jequetepeque Valley, specifically in 
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algarrobo forests near El Cruce de San José and Cañoncillo in the Pacasmayo Province 
(Figure 7.1).  The lizards are hunted by male members of a family—often the male head 
of the household accompanied by his sons and grandsons.  Although it is possible for an 
individual to capture a lizard, it seems to typically be a group activity that serves a social 
function beyond the acquisition of sustenance (Gálvez et al. 1999:158-159, 161; 
Holmberg 1954, 1957).  There are five basic methods used to hunt Dicrodon in the 
Jequetepeque Valley, which compare well with methods recorded elsewhere.  These 
include: the trap (“el chinchorro”); excavation or direct extraction; a sling; flushing out 
with water; and shotgun (Gálvez et al. 1999:149-153).  Traps typically consist of mats of 
reeds woven together; they are laid out upright early in the morning around a lizard’s 
burrow, and the hunter waits or calls to the lizard and then captures it when it emerges.  
Lizard hunters may also simply try to directly extract their prey from its burrow, however 
escape is always a possibility if there is another exit for the animal.  The sling may be 
used to hurl balls of clay or round stones at the lizard, often as they climb the trunk of an 
algarrobo tree.  Another method involves pouring a bucket or plastic bag full of water 
into the lizard hole, after which the hunter must immediately put his hand down the hole 
to grab the lizard before he escapes.  Some hunters may simply place a net over the hole 
rather than physically extracting their prey.  A non-traditional method involves hunting 
lizards with shotguns.  Regardless of the method, the lizard hunt usually happens in the 
early morning hours before the lizards become more active (Gálvez et al. 1999:149-153). 
The process of cooking lizards is also discussed by Gálvez and others (1999:153, 
155).  A fire pit or surface hearth is prepared at or near the location where the lizards 
were captured, using dry brush and limbs from algarrobo trees for kindling.  Each reptile 
is killed by hitting its head against the trunk of an algarrobo tree or against a rock.  The 
animal is then placed in the middle of the fire, where it is covered first with sand, and 
later with coals using a stick.  In cases involving the use of a surface hearth, after the 
surface has been sufficiently heated, the coals are moved to expose the hot sand 
underneath.  The lizards are then partially buried, leaving the tail uncovered.  The animal 
is left in the heated soil until a bubble is produced, indicating that the reptile is 
completely cooked.  They are then covered completely for about 12 minutes.  The hearth 
338
area that is created through this process is roughly circular to oval in shape (Gálvez et al. 
1999:155).  
 After the lizard is cooked, the scales are removed by scraping its hide with one’s 
nails.  During the process, the extremities, burned parts, and tongue are removed.  Once 
descaled, the lizards are placed in cold water, making it easier to remove the skin, 
beginning with the back.  Depending on the plate to be made with the lizard meat, the 
animal is then eviscerated, eliminating the inedible parts.  During the evisceration, the 
hunter will often consume the liver, which is believed by locals to hold properties to 
increase one’s lifespan (Gálvez et al. 1999:155-156).  In the cases observed by the Gálvez 
and others (1999:156), the lizard hunters often brought other ingredients to the field so 
they could prepare ceviche using the reptile meat; the ceviche was prepared and then 
eaten at the location of the hunt.  Ceviche is a typical plate with meat (usually fish or 
seafood, or in this case lizard) prepared with lime, garlic, salt, and pepper (ají).   
The act of hunting, processing, and consuming lizards in the Jequetepeque Valley 
is considered to be a family event in modern times (Gálvez et al. 1999:159, 161).  In 
particular, “hunting and consumption of lizards serves as an integrative element for the 
family group and enhances the prestige of the oldest male” (Gálvez et al. 1999:161) 
(translation by author).  It seems that age and hunting abilities conferred a higher status 
upon the elder male.  In each of the case studies observed by Gálvez and others (1999), 
the oldest male family member was the key informant who offered the details and stories 
about lizard hunting.  In one example, the elder male of one family sang songs and told 
stories while surrounded by his sons and grandsons under an algarrobo tree at the location 
where the lizards were hunted and cooked.  In another example, hunters sang and drank 
chicha—a local alcoholic beverage made from corn—while they told their lizard hunting 
stories.  Others preferred to relate anecdotes that reflected the prestige of the head of their 
family.  One hunter in particular lamented the loss of some traditional aspects of lizard 
hunting, specifically the obligatory consumption of the liver by hunters. 
However significant these activities—the hunting, processing, consumption, and 
storytelling—may be for the family group, any mention of female involvement in these 
activities is noticeably absent.  Were these lizard-hunting expeditions intended only for 
the male family members?  Furthermore, there is no mention of the frequency of these 
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lizard hunts.  Do these reptiles provide a staple food resource, or are they only consumed 
on special occasions by the male members of a household? 
Despite these questions, it is tempting to consider that the ethnographic examples 
of lizard hunting documented in the lower Jequetepeque Valley by Gálvez and others 
(1999) are reflective of how this activity was performed by prehispanic populations in the 
area.  Gálvez and others note the possible comparisons that may be drawn between the 
ethnographic data on lizard hunting and the Paijanense archaeological data from the 
Chicama and Cupisnique areas, particularly with regard to the process of cooking these 
reptiles.  This assessment is based in part on Paiján hearth features that appear to be 
similar in size (about 60 cm in diameter), form (roughly circular to oval), and content 
(ash, charcoal, burned soil, selected lizard elements) to those documented 
ethnographically (Gálvez et al. 1999:153, 160).  These comparisons may also be made 
with Early and LE/M Preceramic hearths and burn features from the QBT project area, as 
discussed in previous sections of this chapter and in Chapter 6 (see summary Table 6.15).   
Aside from the cases where a shotgun, shovel, or plastic bucket full of water is 
used, no modern technology is required for modern lizard hunting, according to the 
ethnographic accounts provided by Gálvez and others (1999).  In fact, the local raw 
materials used to make the traps, snares, and slings (algarrobo limbs, branches, and twigs, 
reeds, clay, stones) would have been present in prehispanic times, including the late 
Early-Middle Preceramic Period.  Gálvez and others (1999:160) propose the possibility 
that prehispanic lizard hunters may have also used projectiles or sticks instead of 
shotguns.  Spears tipped with projectile points of the Early Preceramic (e.g., Paiján 
points) may have been used for hunting lizards in the QBT area, but if our assessment 
that bifacial lithic projectile points were largely absent from LE/M Preceramic contexts is 
correct, then it seems likely that they would have used one of the other possible methods 
that primarily utilized vegetal materials. 
Based on the ethnographic examples provided by Gálvez and others (1999:155-
156, Photos 10 and 11), it is reasonable to expect certain lizard elements to be found in 
the hearth area where they were cooked.  As the animal is descaled, skinned, and 
eviscerated, and the burned parts and extremities are removed, these portions fall into or 
near the hearth.  As a result, we might expect to see evidence of the feet, limbs, and 
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spine, and perhaps the pelvis bones as well.  Gálvez and others (1999:156) do not 
specifically mention any use of the lizard head by modern hunters, so it may also be 
expected that we would find evidence of the skull and/or jawbones.  Apparently, the ribs 
are often consumed (unintentionally) or masticated with the lizard meat and spit out.  If a 
complete articulated skeleton or ribs are present in archaeological deposits, it may 
indicate that the animal was introduced into the deposits postdepositionally, rather than as 
an intended subsistence resource (see Rossen 1991:Figure 6-21). 
As with the Cupisnique/Chicama area, Early Preceramic domestic and LE/M 
contexts in the QBT area contain the remains of Teiidae lizards, including several that 
could be identified to the genus (Dicrodon [Desert Tegu]).  Assuming that the Teiidae 
specimens would have been captured and prepared in much the same manner as modern 
lizard hunting, we can make some observations of the overall lizard assemblage (NISP = 
33) from the QBT sites discussed here (Table 7.26).  The identified lizard bones from 
excavated assemblages are from LE/M Preceramic contexts (NISP = 11 or 23.3 %) at Je-
431 (Block B) and Je-772 (Table 7.26).  Lizard remains were identified in Early 
Preceramic domestic contexts (NISP = 22 or 66.7%) at sites Je-431 (TU 5) and Je-790 
(Block B) (Table 7.26).  Interpretations developed based on these lizard remains should 
be approached with caution, however, considering the potential biases that may have 
affected the observed skeletal portion frequencies, including problems of preservation 
and identifiability of certain elements, such as foot and pelvic bones (Pavao-Zuckerman, 
personal communication 2006). 
Accepting these possible biases, it is of interest that the elements represented 
among the lizard remains (Tables 7.27-7.29) are primarily vertebra (n = 13 or 40.6%), 
mouth or jawbones (n = 8 or 25.0%), and bones from the forequarter or hindquarter (n = 
6 or 18.8%), with lower representation of foot (n = 2 or 6.3%) and pelvis portions (n = 1 
or 3.1%) (Table 7.29).  This distribution compares well with dominant lizard elements 
(i.e., vertebra, maxilla, long bones) from Paiján contexts in the Cupisnique/Chicama areas 
(Gálvez et al. 1999:160).  Furthermore, these elements are consistent with those that 
might be expected in the archaeological deposits if Preceramic people employed similar 
methods of cooking and preparation as those used by modern people of the Jequetepeque 
Valley (described by Gálvez et al. 1999).  In addition, five of the lizard bones from Je- 
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Table 7.27.  Distribution of lizard elements among the LE/M Preceramic faunal 
assemblages from Block B at Je-431 (NISP = 9) and TU 1 at Je-772 (NISP = 1). 
Site Unit Level Taxon Element Side 
Je-431 14 5 Dicrodon sp. dentary L 
Je-431 14 4 Dicrodon sp. 
dentary and 
articular R 
Je-431 14 4 Dicrodon sp. femur L 
Je-431 13 1 Dicrodon sp. femur R 
Je-431 16 3 Dicrodon sp. mandible/maxila  
Je-431 13 4 Dicrodon sp. vertebra  
Je-431 14 2 Teiidae femur R 
Je-431 14 2 Teiidae vertebra  
Je-431 14 2 Teiidae vertebra  
Je-772 1 1 Dicrodon sp. vertebra  
 
 
 
Table 7.28.  Distribution of lizard remains among faunal assemblages from Early 
Preceramic domestic contexts at Je-431 (NISP = 19) and Je-790 (NISP = 3) discussed in 
the text. 
Site Unit Feature Level Taxon Element Side Modifications
JE 431 5  2 Dicrodon sp. vertebra   
JE 431 5  2 Dicrodon sp. dentary L  
JE 431 5  2 Dicrodon sp. dentary L  
JE 431 5  2 Dicrodon sp. ischium L burned 
JE 431 5  2 Dicrodon sp. humerus L burned 
JE 431 5  2 Dicrodon sp. radius   
JE 431 5  2 Dicrodon sp. metatarsal   
JE 431 5  3 Dicrodon sp. articular R  
JE 431 5  3 Dicrodon sp. metatarsal   
JE 431 5  3 Dicrodon sp. dentary L  
JE 431 5  3 Dicrodon sp. vertebra   
JE 431 5  3 Dicrodon sp. vertebra   
JE 431 5  3 Dicrodon sp. vertebra   
JE 431 5  3 Dicrodon sp. vertebra   
JE 431 5  3 Dicrodon sp. vertebra   
JE 431 5  3 Dicrodon sp. vertebra  burned 
JE 431 5  3 Dicrodon sp. vertebra  burned 
JE 431 5  3 Dicrodon sp. vertebra  burned 
JE 431 5  4 Teiidae femur L  
JE 790 7  2 Dicrodon sp. mandible/dentary R  
JE 790 9  2 Dicrodon sp. bone   
JE 790 12 11 flot. Dicrodon sp. mandible L   
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Table 7.29.  Summary distribution of lizard elements discussed in the text by site and 
phase. 
Site/Context Lizard Element NISP % 
Je-431 (Block B) dentary 2 20.0 
 mandible/maxila 1 10.0 
 vertebra 3 30.0 
 femur 3 30.0 
 Subtotal: 9 90.0 
Je-772 (TU 1) vertebra 1 10.0 
 Subtotal: 1 10.0 
 LE/M Preceramic Total: 10 100.0 
Je-431 (TU 5) dentary 3 13.6 
 vertebra 9 40.9 
 ischium 1 4.5 
 radius 1 4.5 
 humerus 1 4.5 
 femur 1 4.5 
 metatarsal 2 9.1 
 unidentified articular fragment 1 4.5 
 Subtotal: 19 86.4 
Je-790 (Block B) mandible 2 9.1 
 unidentified articular fragment 1 4.5 
 Subtotal: 3 13.6 
 Early Preceramic Total: 22 100.0 
 
 
431, TU 5 were burned, supporting the interpretation that these remains were from at 
least one lizard that was cooked in a pit (Feature 54) dug into the sand at this location, 
which is similar in form and content to modern examples (Gálvez et al. 1999:153-160). 
 The social significance of modern lizard hunting, particularly among male family 
members, may have also been the case for late Early-Middle Preceramic populations, as 
well as Early Preceramic populations of the QBT area.  This is supported in part by the 
presence of Dicrodon specimens in a communal domestic activity area at Je-790.  It is not 
presently possible to assess the possible gendered nature of this activity for these early 
hunter-gatherers.  The multiple structures at Je-790 may have been occupied by several 
small family units, or they may have been occupied by individual males going on 
repeated hunting expeditions to the same location.  The fact that four of the domestic 
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structures and the associated domestic activity area are located on a prominent hill on this 
site (see Figure 6.33 and 6.34), despite increased exposure to the gusty winds and 
visibility, suggests that there may have been other considerations for the construction and 
occupation of these structures than simply as shelters.  Based on what we know of 
ethnographic examples, it is reasonable to consider the possibility that lizard hunting and 
consumption at Je-790 may have been more than subsistence-related.  These activities 
may have served additional social functions for Early Preceramic occupants of at least 
four of the seven structures who apparently participated in communal domestic activities, 
perhaps something like the ‘male-bonding’ that occurs with modern lizard hunts (Gálvez 
1999). 
 In sum, we know that Desert tegu and other lizards were important subsistence 
resources of the Early and LE/M Preceramic in the QBT and Chicama/Cupisnique areas, 
and somewhat during the Middle Preceramic in the Nanchoc area.  Hunting, processing, 
and consuming this resource may have served a socially integrative function, whether for 
males only or the entire extended family.  Similarities in archaeological evidence for 
lizard exploitation compares well with ethnographic data, indicating a long history of this 
practice that extends at least back to 10,000 years ago on the north coast of Perú. 
 
Preceramic Exploitation of Land Snails 
Although lizards were an important part of the diet for Early and LE/M 
Preceramic people in the QBT area, and possibly for later Middle Preceramic people, the 
most abundant subsistence resources among the LE/M Preceramic sites were land snails.  
Land snails have also been documented in archaeological contexts along the coast and the 
Andean foothills from elsewhere in the Jequetepeque Valley and the Zaña, Chicama, 
Moche, and Virú Valleys among Preceramic, Early Horizon, and Late Intermediate 
Period sites (Briceño 1999; Chauchat 1988; Gálvez et al. 1994:55-56; Lanning 1963; 
Rossen 1991).  In fact, scenes of “snail hunting” have been depicted on Moche vessels, 
where the “hunters” are using sticks and their hands to pry snails from cacti and trees 
among the hills—ostensibly of the lower western flanks of the Andes—and collect them 
in small net bags (Donnan and McLelland 1999: Figures 4.86, 6.48, and 6.49; Gálvez et 
al. 1994:Fig. 2).   
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Examples of prehistoric land snail exploitation have also been documented in 
other parts of the world.  For example, land snails were part of the broadening Upper 
Paleolithic subsistence base in the Near East, where some of them may have been stored 
in subterranean pits (Flannery 1969:77-78; see also Reed 1962), and in the Circum-
Mediterranean area (Lubell 2004a, 2004b).  Significantly, this pattern of a broadening 
diet that incorporated such small faunal species occurred in a context of “vertical 
economy” not unlike that which has been identified in the Central Andes, where people 
began to localize their settlement and subsistence practices in order to maintain access to 
multiple, closely juxtaposed environmental zones (Flannery 1969:73).  Land snail 
exploitation continued in the Near East during the Neolithic Period, when environmental 
changes led to alterations in the snails’ habitat, which in turn caused them to live in closer 
association with human habitation sites (Evans 1969:482).  Evans (1969:482) further 
notes the exploitation of terrestrial mollusks by prehistoric populations of North Africa, 
who deposited “vast shell middens” referred to as escargotières. 
   
Various species of land snails have been documented in Perú (Abbott 1989; 
Parkinson et al. 1987).  In particular, Perú is noted for the abundance of Bulimulidae 
species (over 150), which is more than any other region of South America.  Among the 
Bulimulidae species is Scutalus, which is common among archaeological deposits in the 
QBT area and in the modern era.  These mollusks have been exploited since at least 
11,000 years ago, and continue to be used by some Peruvians on the north coast today 
(Gálvez et al. 1994).  They offer a low-fat source of proteins and carbohydrates.  
Interestingly, they are composed mostly of water (74.86%), which may be a significant 
factor in their exploitation in arid regions (Gálvez et al. 1994:57).  Furthermore, their 
shells provide a self-made container within which the edible portion may be cooked. 
Scutalus are commonly found in lomas zones (Dillon 1994, 1997; Dillon and 
Rundel 1990) and the forested western slopes of the Andes (Gálvez et al. 1994), though 
they may also be found in other habitats (Rossen 1991:548).  Land snails are typically 
found clinging to trees, cacti, or under rocks.  During ENSO events, with increasing rain 
and humidity, the number of land snails likewise increases (Gálvez et al. 1994:57).  
According to Rossen (1991:548), “specimens 5 cm in length or longer are common in  
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Figure 7.2.  Rockshelter at Je-881, an Early Preceramic site in Q. del Batán.  Numerous 
land snails were observed on the underside of this large boulder. 
 
 
 
both the live colonies and archaeological collections.”  Scutalus continue to be found in 
the QBT area today, particularly in the mid- to upper reaches of Quebradas Higueron and 
Batán.  For example, one colony was observed clinging to an algarrobo tree on Site Je-
939; other land snails were observed in a rockshelter on the hillside at Je-881 (Figure 
7.2). 
Another species of land snail identified in modern and archaeological contexts is 
Bostryx.  Citing a report by Angeles and Gorriti (1987), Rossen (1991:549) notes that this 
smaller species is more commonly found in river valleys along the central coast of Perú 
today, and that it is considered “especially sensitive to climatic change.”  The presence of 
these snails in Middle Preceramic deposits in the Nanchoc area of the Zaña Valley was 
considered to be an indicator of more humid environmental conditions (Rossen 
1991:549).  Of interest is the fact that they were not noted among Middle Preceramic 
sites of the QBT area; they were only identified within Moche deposits (Appendix 9). 
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In addition, it should be noted that several varieties of Megalobulimae 
(megasnails) are also found in Perú, including the largest species of this genus, M. 
popelairianus.  This is a very large snail “from west of the Andes which may reach 16.3 
cm (over 6 inches) in shell length” (Abbott 1989:74).  Its habitat is similar to that of 
Scutalus, but it is much larger.  Its large size makes it an attractive food source for some 
modern Andean populations.  Specimens of this snail may have been identified on an 
LE/M Preceramic site, Je-949, in the mid-upper reaches of Quebrada Higueron in the 
QBT area. 
 
Ethnographic Examples of Land Snail Exploitation 
Gálvez and others (1994) documented ethnographic examples of the collection, 
preparation, and consumption of Scutalus in the Jequetepeque, Chicama, Moche, and 
Virú Valleys.  Snails may be collected pretty much year round, though they are more 
abundant in some seasons depending on the target area.  The snail collectors observed by 
Gálvez and others (1994) typically had to travel some distance (usually only a few 
kilometers) to find areas where they could harvest the mollusks.  Once the colonies were 
located, the snails were removed by hand or with the use of a stick depending on whether 
the snails were within reach, or higher up on the tree or cactus trunk.  Snails tend to 
adhere to higher, inaccessible parts of the tree or cactus in times of greater aridity.  
During the course of his participant observation, Gálvez collected about 5 kg. of snails in 
one hour.  Sometimes, a net or blanket is placed on the ground in order to catch the snails 
as they are plucked off, thus increasing the efficiency of collection (Gálvez et al. 
1994:66).  Once collected, the snails are placed in a bag and taken back home for 
preparation.  The methodological similarities between modern snail collecting and that 
which is depicted on several Moche ceramic vessels is uncanny (Donnan and McLelland 
1999:Figures 4.86, 6.48, and 6.49; Gálvez et al. 1994:Fig. 2). 
Preparation of the snails typically begins with a purging process, although some 
people have been observed eating them raw (Jiménez 1985), or not purging them before 
cooking (Gálvez et al. 1994:62).  The snails are then rinsed and boiled for a short time 
before the meaty portion is removed from the shell using a needle (either the metal 
variety or a cactus spine).  The edible portions, typically the foot and head, are removed 
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and set aside, while the rest is discarded.  These portions are then rinsed repeatedly and 
diced before being prepared in the desired dish (often ceviche, soup, or stewed with other 
ingredients).  Unused snails may be placed in a container (in the observed case, they used 
a ceramic vessel with a lid), where they can be stored without alteration or attention for 
up to three months, as long as no individuals are already dead before being stored 
(Gálvez et al. 1994:64).  The fact that the snails can be stored for an extended period also 
means that this resource can help alleviate decreases in the availability of other food 
resources. 
In the modern cases discussed by Gálvez and others (1994), consumption of land 
snails does not seem to have been an intensive subsistence practice.  Each of the 
informants appears to have had access to other resources.  The authors do not offer an 
assessment of the regularity with which the informants actually participated in this 
activity beyond the typical season of collection, or the extent to which this activity 
involved other people, such as family members.  However, the simple fact that people 
continue to exploit this wild resource certainly speaks to the longevity of its incorporation 
into an overall system of economic organization.  These modern cases also offer some 
insight about what we might expect to find archaeologically from ancient exploitation of 
this resource. 
 
Possible Archaeological Correlates of Land Snail Exploitation 
If land snails were exploited for subsistence purposes by Preceramic populations 
in the QBT area, the evidence would likely derive from the loci where they were 
processed and consumed.  Extraction of land snails in their natural habitat is not expected 
to result in significant archaeological signatures.  If the modern ethnographic examples 
(Gálvez et al. 1994) discussed above are appropriate analogies, the loci of preparation 
were probably in proximity to source areas for land snails, such that a trip to the 
collection site and return to the camp or residence could be achieved within a timeframe 
between sunrise and sunset (about 5-6 km).  However, considering the fact that collected 
snails could be kept alive in a container for up to three months before being processed, it 
is also possible that Preceramic populations maintained a residence at greater distances 
from the source loci. 
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Again, referring to modern cases, we might also expect the snails to have been 
processed at the site of residence or field camp.  For Preceramic populations, such 
occupations may have been short-term or long-term depending on their mobility patterns 
and other factors of subsistence, social organization, and settlement.  The quantity of 
snail shells would depend on the intensity of exploitation, number of people consuming 
the snails, the duration of occupation, and the extent to which other resources were 
incorporated into the diet.  Snails may have also been processed at processing stations 
and workshops, although they would not likely be as abundant as at residential base 
camps or field camps. 
As Preceramic populations did not have the technology to cook or boil the snails 
in vessels as their Ceramic-Period and modern counterparts, it is likely that they would 
have cooked the snails in their own shells.  This could have been accomplished either 
through direct contact with a heat source (i.e., placed in a hearth) or in a subterranean pit 
in which the sediment had been heated with coals and burning wood for a period, after 
which the coals are removed and the snails are added and covered with the heated soil.  
This latter method was cited above and by Gálvez and others (1999) as one means of 
cooking lizards.  Archaeological evidence for the former method would likely include an 
intact hearth with abundant charcoal mixed with land snail shells (if the shells were 
deposited over the cooking place), some of which should be burned.  Archaeological 
evidence for cooking snails through indirect heat would likely include subsurface pits 
with mixtures of snail shells, burned soil, and some small charcoal pieces or flecks—
though not in the same abundance that would be found in a typical, intact hearth.  The 
shells in this case probably would not be burned, but if the temperature of the soil was 
sufficiently high, there may be some browning.  Also, if the snails are only one part of the 
diet, there may be other faunal remains included in the hearth or cooking pit deposits. 
If the modern analogy holds, Preceramic populations would not need any special 
technology to extract the meat of the snail from its shell.  This is achieved easily with the 
use of a small, sharp item—often a needle.  As observed by Gálvez and others (1994:69), 
cactus spines also make an adequate and expedient tool for this task.  It is not 
unreasonable to assume that Preceramic populations would have used the same 
technique, which would have left the shell intact.  In addition, cactus spines would have 
349
been readily available in the same areas as the snails—in fact, Scutalus colonies are 
commonly found on cacti.  It is impossible to know if Preceramic populations would 
have considered the taste of the snails too bitter for consumption without some alteration.  
However, if they did, they would have needed sufficient water in which the snail meat 
could be washed repeatedly, and they probably would have removed and discarded some 
of the more bitter-tasting portions.  The snail meat may be pulled apart into pieces using 
only the fingers or a cutting implement (an expedient flake tool would suffice).  Although 
modern populations do not consume the entire meaty portion of the snail (usually only 
eating the head and foot), it is not archaeologically feasible to assess whether Preceramic 
populations were as selective since this soft tissue would not have likely been preserved.  
If they did repeatedly wash the snail meat, as modern people do, Preceramic populations 
would have needed to locate near a water source, such as a spring or stream.  Sites with 
land snail middens located close to such water sources may indicate such a predilection, 
but given the necessity of water in the diet anyway, it would be difficult to argue that 
Preceramic people located their sites near water sources for the sole purpose of rinsing 
snails. 
Consumption of the snails occurs quickly after they are cooked.  As such, we 
should also expect that Preceramic populations consumed the snails at the point of 
preparation.  This would be consistent behavior for what we expect at hunter-gatherer 
residential base camps or field camps.  Particularly in cases of long-term or repeated 
occupation, there should be a large quantity of snail shells, which would probably have 
been deposited in designated refuse zones.  Such deposition behavior may result in 
mounded piles of these shells.  Alternatively, the shells may be deposited in the very 
location where they were cooked, which may also produce mounded middens.  Snail 
consumption may have also occurred at processing stations and transitory 
stations/workshops depending on the duration of occupation and the purpose for 
occupying the site.  For example, if a site was intended as a processing station 
specifically for land snails, then we might expect to find evidence for that activity to the 
near exclusion of other activities.  In addition, snails may have been consumed at 
transitory stations where the occupants were primarily concerned with observing other 
game animals; snails could have provided an optimal, portable food source on such 
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excursions, particularly if they were eaten raw.  In these cases, shells of consumed snails 
should not occur in high numbers or large basurales. 
If the snails were eaten raw, their consumption could also have occurred at the 
point of collection, or anywhere else for that matter.  The shells of snails consumed raw 
may be found in deposition middens, but they would not likely be found with intact 
hearth or burned soil features, and the shells would not be burned.  Depending on the 
context, it may be difficult to differentiate between a midden of shells from snails that 
were eaten raw and a colony of snails that died naturally (perhaps due to lack of 
moisture) and fell to the ground en masse.  In this case, the presence of other evidence for 
cultural behavior would likely be the distinguishing factor.      
It would be interesting to conduct studies wherein land snails are collected using 
reconstructed containers that may have been used by Preceramic populations (bags or 
baskets constructed from animal or plant materials).  This could be done to determine the 
number of bags it might have taken to collect the number of snails observed in the 
archaeological middens.  This would permit us to gauge the intensity of snail exploitation 
at that location, the duration of occupation, and/or the number of people that may have 
been collecting and consuming the snails at that location.  It would also be possible to 
assess how long snails may remain alive in such a container before being processed, thus 
providing a more appropriate analog compared to the modern use of ceramic vessels for 
such storage.  Such data would permit a more accurate assessment of the nature of land 
snail exploitation by Preceramic populations of the QBT area.  However, the existing 
modern ethnographic analogies provided by the work of Gálvez and others (1994) are 
sufficient to allow interpretation of some aspects of the organization of snail collection, 
processing, and consumption by late Early and Middle Preceramic people.  Furthermore, 
measuring the weight of land snail shells present in various intact subsurface contexts 
permits at least an estimation of the degree of intensity of exploitation, particularly when 
compared from one site to another. 
 
Land Snails from QBT Archaeological Contexts 
Although numerous land snail shells were collected from all QBT excavated 
contexts, they were not all identified to species.  This was due in part to the vast quantity  
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Table 7.30.  Species identification of a sample of land snail shells from excavated QBT 
sites (Mora 2003). 
Site Unit Feature Level Species 
Je-393 1  3 Scutalus sp. 
Je-431 14  2 Scutalus sp. 
Je-949   Surface Unidentified* 
Je-983 1  3 Scutalus sp. 
Je-983 1  3 Bostryx sp. 
Je-1002   surface Scutalus sp. 
Je-1002 1 2 4 Unidentified 
*  This specimen is probably of the Megalobulimus species, perhaps M. popelairianus or M. maximus (cf. Abbott 
1989:74-75). 
 
 
 
of shells collected, which numbered in the thousands.  A representative sample (n = 7) 
was analyzed (Mora 2003) (Table 7.30; Appendix 9); four were identified as Scutalus sp. 
and one was identified as Bostryx sp. (Mora 2003).  The species of one specimen, which 
was unusually large and came from Site Je-949 in a smaller side quebrada off of 
Quebrada Higueron, was not identified (Mora 2003), but it appears to be of the 
Megalobulimus species (Abbott 1989:74-75).  Another specimen from Feature 2 at Je-
1002 was also not identified (Mora 2003), but it appears to be of the Bostryx species.  If 
this is a correct assessment, it is of interest because the only other positively identified 
Bostryx specimen derived from TU 1 at Je-983.  Both of these specimens are from 
deposits that date to the Moche period.  As noted above, this species of land snail tends to 
be found in river valleys, and is considered a sensitive indicator of climate change 
(Rossen 1991:549).  Based on AMS dates associated with these specimens, it may be that 
the periods around 1600 14C BP (AA57941) and 1300 14C BP (1157967) witnessed an 
increase in humidity and/or water in the drainages near Je-983 and Je-1002.  Although 
this does not concern Preceramic Period subsistence patterns, it is informative of the 
relative environmental conditions specific to the QBT area during later times, and further 
supports others’ research on the cycling of ENSO events in the lower Jequetepeque 
Valley during prehistoric times (Dillehay et al. 2004).  General observation indicated that 
the vast majority of land snails from Preceramic contexts were Scutalus sp.   
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 Some researchers have argued that land snails in archaeological contexts largely 
represent natural phenomena rather than cultural activity (Bobrowsky 1984; Lanning 
1963).  Others have identified rather irrefutable evidence of ancient cultural processing 
and consumption of land snails in Perú (Chauchat 1988; Rossen 1991) and elsewhere 
(e.g., Braidwood 1983; Diesler 1986; Evans 1969; Flannery 1969; Laffer 1983; Lubell 
2004a, 2004b; Reed 1962).  As with other economic faunal species, land snails are 
significant because they are indicators of both natural and cultural phenomena.  It is not 
necessary to propose that their presence in archaeological contexts represents only one or 
the other.  Each site must be examined for data that indicate whether the snails were 
introduced intentionally through human activity, or as a result of post-depositional natural 
processes.  The QBT sites with late Early-Middle Preceramic components that contain 
land snail shells (n = 31) are discussed in terms of relative density of land snails and 
whether or not the shells are found in association with other indicators of cultural activity 
(i.e., artifacts and/or features).  Additional observations are made based on subsurface 
data from tested LE/M components and Early Preceramic domestic middens regarding 
quantities and densities of land snail shells and their association with other faunal 
remains, artifacts, and/or features. 
 
Surface LE/M Preceramic Sites with Land Snails 
The 31 surface sites with land snails represent nearly a quarter (23.5%) of the 
LE/M Preceramic sites in the QBT area.  There are some other sites that contain land 
snail shells, but the quantity is so small that it is difficult to suggest that they represent 
subsistence activity (e.g., Je-890); these sites were not included in this tally.  The 31 sites 
examined here contain abundant land snails, either scattered loosely across the site 
surface (n = 14) or gathered in mounded middens (basurales) (n = 17) (Figures 7.3 and 
7.4; Table 7.5).  In these surface contexts, land snails are found in association with other 
indicators of cultural activity, such as chipped and/or ground lithic artifacts (Appendix 5).  
The overwhelming majority of these sites occur in the Quebrada del Batán subarea (n = 
29 or 93.6%), more specifically along the Quebrada Higueron drainage (n = 17 or 54.8%) 
(Figure 7.3).  The site with the possible example of a megasnail (Megalobulimus sp.), Je-
949, is located in a small side canyon off the mid-upper section of Quebrada Higueron.   
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Figure 7.3.  Distribution of LE/M Preceramic sites with substantial numbers of land 
snails observed on the surface (plotted on the Chepén Topographic Quadrangle, 
1:100,000 scale [Instituto Geográfico Nacional de la República del Perú] using ArcView 
3.2 GIS program). 
 
 
Land Snail 
Midden 
 
Figure 7.4.  Land snails are scattered across the surface of this LE/M Preceramic site, Je-
956, but also occur in particularly dense midden concentrations, known as basurales. 
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Of interest is the fact that more land snail colonies were observed on trees and rocks in 
the Quebrada Higueron drainage than anywhere else in the QBT project area.  Their 
abundance in this drainage today and among archaeological deposits of the prehistoric 
past seem to indicate that this area has a long history of environmental conditions that are 
favorable to land snail growth (i.e., wetter or more humid)—perhaps moreso than in the 
nearby Talambo area. 
 
Tested LE/M Preceramic Land Snail Middens 
The LE/M Preceramic sites where mounded land snail basurales were observed 
on the surface (n = 17) (Table 7.5) likely indicate those loci where intensive land snail 
preparation, and perhaps consumption, occurred.  This is supported in part by the density 
of land snails and associated materials (e.g., carbon, burned soil, other faunal remains) 
from intact subsurface contexts where test units were excavated within selected snail 
shell middens.  Subsurface data obtained during excavation can help quantify the 
variability in intensity of exploitation among some of these sites and those where such 
dense middens were not observed on the surface.  All land snails collected during 
excavation were weighed using an electronic scale.  These measurements are skewed 
somewhat because some of the snail shells contained sandy sediment from the 
surrounding matrix, despite efforts to remove the sand.  Regardless, these measurements 
represent a reasonable proxy of the relative quantity and density of land snails by 
excavation level or feature (Figure 7.5; Tables 7.6, 7.11, 7.14, 7.15, 7.16; see also 7.32).  
These data provide a general understanding of the sites where land snail preparation and 
consumption were more intensive, particularly in comparison to other faunal resources. 
 
One of the surface LE/M Preceramic sites with land snail basurales exposed on 
the surface, Je-463, was tested.  Although the single 1-m2 test unit did not yield a 
radiocarbon assay, it did contain abundant evidence of land snails, as well as charcoal, a 
few pieces of chipped lithic debitage, and one groundstone tool fragment.  The density of 
snail shells was 5442 g/m3.  The significance of this density with regard to intensity of 
snail exploitation is discussed further below.  That at least three other LE/M Preceramic  
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Figure 7.5.  Density of land snails from excavated Middle Preceramic (Je-901), LE/M 
Preceramic (Je-463, Je-772, Je-937, Je-1002 [Feature 3], and Je-431 [Block B]), and 
Early Preceramic domestic middens (Je-790 [Block B] and Je-431 [TU 5]). 
 
 
sites with land snail middens were located in close proximity to Je-463 in a small side 
canyon suggests the possibility that this was an area of concentrated, episodic, intense 
snail exploitation between about 9000-4500 BP.  Additional research, excavations, and 
radiocarbon dating should permit a better assessment of the actual timing and nature of 
this aspect of LE/M Preceramic subsistence activity. 
All six of the tested multicomponent sites that yielded dated evidence of LE/M 
occupation from intact subsurface context also contained evidence of abundant land 
snails (see Table 7.17).  At one of these sites, Je-393, the evidence of land snails is 
limited to surface scatters, making it difficult to assess the cultural affiliation of these 
remains due to the presence of materials from Early Preceramic through Moche times.  
Very few land snails were collected from the excavation of TU 1 at Je-393, none of 
which derived from the levels associated with Middle Preceramic occupation (see 
discussion of excavations in Chapter 6).  At the other five sites, however, test units were 
placed strategically in selected land snail middens, in part because the compact nature of 
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the shells within these deposits provided significant protection from wind deflation.  This 
observation is supported by the fact that the deepest excavations undertaken in the QBT 
area, Block B at Je-431 and Block A at Je-1002, were within land snail middens.  Each of 
these blocks was excavated to a depth of 50 cm bs through multiple levels of intact 
deposits.  Both of these excavation blocks, along with individual 1-m2 test units in land 
snail middens at Je-772, Je-937, and Je-901, yielded transitional late Early to Middle 
Preceramic radiocarbon dates and associated cultural materials—including snail shells 
(Table 7.31). 
The density of land snails by excavation context was calculated by dividing the 
total weight of shells collected (g) by the volume (m3) of the excavated area in that 
context (length · width · height) (Table 7.32).  The resulting density figures vary from one 
tested site to another, reflecting differential intensity of exploitation and/or limitations of 
comparability due to differences in the areas excavated (Table 7.32 and Figure 7.5).  It 
should be noted that the figure for the excavated volume of Feature 3 at Je-1002, which 
appears in Table 7.32, is a maximum estimation; it was calculated using the formula for 
the volume of one half of a perfect sphere, ([4/3 · π · r3] / 2), where ‘r’ was calculated 
using the average of the maximum length (1.25 m), width (1.0 m), and depth (0.2 m) 
measurements of the feature divided by 2.  This formula assumes, however, that the 
feature was a perfect half-sphere form; the mapped profile of the feature indicates that it  
 
 
Table 7.31.  Association of land snails with other evidence of cultural activity based on 
the presence of other faunal remains, burned soil or charcoal, intact hearth-type features, 
and/or artifacts from the same excavation context. 
Site/Context 
Other Faunal 
Remains 
Charcoal / 
Burned Soil
Hearth 
Feature
Other 
Artifacts 
Cultural 
Affiliation 
Je-901 • • • • Middle Preceramic
Je-463  •  • LE/M Preceramic 
Je-772 • • • • LE/M Preceramic 
Je-937  • • • LE/M Preceramic 
Je-1002 (Feat. 3) •* • • • LE/M Preceramic 
Je-431 (Block B) • •  • LE/M Preceramic 
Je-790 (Block B) • • • • Early Preceramic 
Je-431 (TU 5) • • • • Early Preceramic 
* The additional faunal remains in this context do not represent subsistence resources; they consisted of one marine shell and one bone 
fragment that were manufactured into beads (see Figure 6.25). 
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Table 7.32.  Summary of the distribution of land snails from excavated Middle, LE/M, 
and Early Preceramic contexts (Note: the excavated volumes presented in this chart do 
not necessarily reflect the total volume from each respective excavation unit or block; 
rather, it reflects the volume from the specified cultural component). 
Site/Context 
Excavated 
Volume (m3)
Land snail shells 
recovered (g) 
Land snail 
density (g/m3)
Cultural 
Affiliation 
Je-901 0.25 164.2 656.8 Middle Preceramic
Middle Prec. Avg.: 0.25 164.2 656.8  
Je-463 0.20 1088.4 5442.0 LE/M Preceramic
Je-772 0.15 166.3 1108.7 LE/M Preceramic
Je-937 0.20 4613.0 23065.0 LE/M Preceramic
Je-1002 (Feat. 3) 0.18* 164.8 915.6 LE/M Preceramic
Je-431 (Block B) 1.75 12796.9 7312.5 LE/M Preceramic
LE/M Prec. Avg.: 0.50 3765.88 7568.76  
Je-790 (Block B) 2.10 551.5 262.6 Early Preceramic 
Je-431 (TU 5) 0.25 1734.7 6938.8 Early Preceramic 
Early Prec. Avg.: 1.18 1143.10 3600.70  
*This figure represents a maximum estimation of the volume of Feature 3; see text for discussion of how this figure was calculated. 
 
 
was actually an irregularly shaped, basin-type form (see Figure 6.24).  As a result, the 
actual volume of excavated soil from Feature 3 was somewhat less than 0.18 m3, which 
means that the resulting calculated density of land snails from this feature was actually 
somewhat greater than 915.6 g/ m3. 
 
Tested Land Snail Middens Associated with Preceramic Structures 
Five sites with Preceramic domestic architecture also had significant quantities of 
land snails (including middens) nearby (Table 7.25).  The only site among these with 
LE/M Preceramic architecture, Je-937, was discussed above.  The remaining four sites 
have Early Preceramic structures (Table 7.25); land snail middens at two of these sites 
were tested and are considered to be associated with nearby simple shelters: Je-431 and 
Je-790.  At both of these sites, a high density of land snails was collected in the Early 
Preceramic midden (Table 7.32), along with other faunal remains, charcoal, hearth-type 
features, and artifacts (Table 7.31; see Tables 7.18 and 7.21 for identification of the other 
faunal taxa).  These associations of land snails and other cultural materials or features 
may not absolutely preclude post-depositional natural introduction of these faunal 
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remains into cultural deposits, but it certainly makes that argument seem to be the least 
likely of the two explanations. 
 
Intensity of Land Snail Exploitation 
Some general comparisons may be made among the Early Preceramic domestic 
and LE/M Preceramic contexts discussed above regarding the intensity of land snail 
exploitation.  Assessments of the relative intensity of land snail exploitation are based on: 
quantity and density of shells from each of the respective contexts; presence of other 
subsistence faunal resources; and evidence of food preparation activities (e.g., charcoal, 
burned soil, hearths) from the same context.  These data are used to identify sites where: 
1) land snails were exploited intensively, perhaps as a staple faunal resource to the 
exclusion of other faunal resources; 2) land snails were exploited as part of a mixed-
faunal subsistence strategy; or 3) land snails were only a minor subsistence resource.  It 
should be noted that not all of the tested contexts in the QBT area yielded evidence of 
land snail exploitation; in fact, test units excavated within Preceramic structures at Je-
431, Je-780, Je-790, Je-890, and Je-971 failed to yield any evidence of economic faunal 
remains, let alone land snails (see discussion of these excavations in Chapter 6; note that 
excavations in domestic middens adjacent to structures at Je-431 and Je-790 that did 
yield scutalus shells are presented in this section). 
 At each of the contexts discussed here where land snails were prevalent, charcoal, 
burned soil and/or hearth-type features were also identified in the same excavation 
context (Table 7.31), supporting the assessment that this resource was exploited for 
subsistence purposes (i.e., the snails were cooked in the loci where their shells were 
found).  Both burned and unburned snail shells were observed in these deposits, 
suggesting that at least some of the snails were cooked through indirect exposure to a 
heat source (such as the technique used in some modern preparation of lizards discussed 
above, where the coals are removed from the cooking pit before burying the animals in 
the heated soil).  The differences among these contexts lie in the extent to which land 
snails were more or less intensively exploited.  At sites where land snails are present, but 
the density is less than 1000 g/m3, the exploitation of this resource is considered to be 
less intensive.  At sites where the density of land snails is greater than 1000 g/m3, the 
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intensity of land snail exploitation depends on the relative diversity of faunal resources 
from that assemblage.  In other words, if the density of land snails is high and the 
diversity of faunal species is also high, the snails were likely gathered as a generalized 
pattern of mixed non-plant subsistence where no single resource was exploited with 
particular intensity.  Alternatively, if the density of land snails is high and the diversity of 
faunal species is low, an argument can be made that the snails were exploited more 
intensively—perhaps exclusively if no other faunal species are present. 
 Based on these criteria, the two contexts with evidence of the most intensive 
exclusive exploitation of scutalus are the LE/M Preceramic deposits at Je-937 and Je-463 
(Figure 7.6).  Intensive exploitation of land snails as part of a mixed economy is indicated 
at the LE/M Preceramic deposits of Je-431 (Block B) and Je-772, and in the Early 
Preceramic domestic midden associated with Structure 6 at Je-431 (TU 5) (Figure 7.6).  
Less intensive exploitation of land snails as part of mixed economy is represented in the 
Middle Preceramic deposits at Je-901 and the Early Preceramic domestic midden 
associated with Structures 1-4 at Je-790 (Figure 7.6).  The density of land snails in the  
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Figure 7.6.  Scatter plot displaying the density of land snails compared with the number 
of faunal species represented at each of the contexts discussed in the text (Middle 
Preceramic [Je-901], LE/M Preceramic [Je-463, Je-772, Je-937, Je-1002 {Feature 3}, and 
Je-431 {Block B}], and Early Preceramic domestic middens [Je-790 {Block B} and Je-
431 {TU 5}]). 
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LE/M Preceramic hearth-type feature (Feature 3) identified in Block A at Je-1002 was 
greater than at Je-901 or Block B at Je-790, but still just under 1000 g/m3, indicating 
relatively non-intensive exploitation of this terrestrial resource; no other subsistence 
resources were identified in this context. 
 We might further consider that the presence of land snail middens, as observed on 
the surface of 17 LE/M Preceramic sites, represents intensive exploitation of this 
resource.  This assessment is supported in part by the results of testing at Je-463 
discussed above.  However, without additional excavations from the remaining 16 LE/M 
sites, it is difficult to quantify the intensity or degree of exclusivity of land snail 
exploitation.  Minimally, we can say that land snails were harvested and presumably 
consumed by the occupants of these sites. 
 
 Terrestrial mollusks (Scutalus sp.) were perhaps the most significant subsistence 
resource among LE/M Preceramic surface sites and dated LE/M Preceramic excavation 
contexts in the QBT area, in most cases representing the only identified faunal resource.  
Furthermore, land snails were a significant component in the mixed-resource diets of 
Early Preceramic populations who occupied multiple domestic structures at Je-431 and 
Je-790.  The data further indicate that land snails were one of three faunal taxa 
represented at the only dated Middle Preceramic context (Je-901) to yield subsistence 
remains in the QBT area.  Taken collectively, along with data from the nearby 
Cupisnique/Chicama (Briceño 1999; Chauchat 1988; Gálvez et al. 1994) and Nanchoc 
areas (Rossen 1991), the QBT data indicate that land snails were a central component of 
the diets of Early through Middle Preceramic populations occupying the lower western 
flanks of the Andes in the north coast region. 
 
Paleobotanical Remains and Possible Plant Exploitation 
 That land snails were prevalent among the LE/M Preceramic assemblages in the 
QBT project area is not surprising in part because contemporary subsistence data for 
nearby areas (i.e., Briceño 1999; Chauchat 1988; Gálvez et al. 1994; Rossen 1991) 
indicated a similar degree of intense exploitation of this resource.  Considering the 
importance of plant resources, including cultigens, among Middle Preceramic 
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populations of the Zaña/Nanchoc area (Dillehay et al. 1989, 1998, 2005; Rossen 1991), 
we might have expected a similar scenario for the transitional late Early to Middle 
Preceramic populations of the QBT area.  As noted in the methodology section above, 
however, very few of the analyzed flotation samples from the QBT area yielded 
paleobotanical remains from LE/M Preceramic (Table 7.12) or Early Preceramic 
domestic (Table 7.23) contexts.  The only positively identified botanical remains 
included: 1) burned fragments of columnar cactus, which was likely used as a fuel 
resource for the subsurface hearth feature identified in TU 1 at Je-772; and 2) seeds from 
columnar cactus fruit in Block B at Je-431 (Table 7.12).  In addition, the powdery 
carbonized remains of some unidentified wood were identified at Je-901, Je-1002 
(Feature 3), and Je-790 (Tables 7.12 and 7.23).  Several unidentified, minute fragments of 
unidentified seed or rind portions were also collected from the Early Preceramic domestic 
context associated with Structures 1-4 at Je-790 (Table 7.23). 
As noted above, land snails and lizards, whose habitat includes algarrobo trees, 
cacti, and boulders, arguably represent the most important food resources among 
transitional late Early-Middle to Middle Preceramic sites in the QBT area.  Algarrobo 
trees also provide edible resources such as their beans, which can be processed into a 
kind of flour, and miel, a kind of syrup.  Paleobotanical remains indicate that LE/M 
Preceramic populations were exploiting some unidentified type of tree, as evidenced by 
limited powdery carbonized remains at Je-901 and Je-1002 (Feature 3), as well as 
columnar cactus.  Given the presence of algarrobo trees in the QBT area today and 
among Early Preceramic deposits (see Maggard 2008; Rossen 2006), it is reasonable to 
consider the likelihood that the unidentified wood remains are of this variety.  Given the 
increasingly arid conditions that characterized the Early to Mid-Holocene (see discussion 
Chapter 5), the number of algarrobo trees in the QBT area may have been decreasing, 
while the cacti were increasing.  Under these circumstances, it is possible that LE/M 
Preceramic populations were intentionally limiting their use of algarrobo trees, 
recognizing that it was to their benefit to not destroy them en masse.  By limiting their 
use of the tree for fuel—either by turning to alternative fuel sources (e.g., columnar cacti 
at Je-772) or using only selected limbs—they would have ensured that the decreasing 
number of trees would have continued to live and grow, thus providing continued habitat 
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for land snails and lizards, as well as fuel resources, miel, and beans—all of which could 
have been obtained without killing the tree.  Furthermore, there appears to be little 
evidence for a need to use the larger trunk portion of the tree for fuel.  The fires needed 
for cooking most of the LE/M Preceramic faunal resources need not have been 
particularly large or intense; smaller limbs would have been sufficient to fuel fires to 
steam land snails or cook small game (e.g., fish, lizards, fox) (see overview of Gálvez et 
al. 1999 above).  Cooking deer likely would have required more wood fuel, which may 
explain why we find so few examples of this resource among LE/M Preceramic sites.  It 
is possible that intentionally conserving, and perhaps managing, algarrobo trees was an 
important initial step toward plant manipulation and eventually cultivation in the QBT 
area.  This hypothetical scenario, however, will require additional research to assess its 
validity. 
Despite the limited direct evidence for the exploitation of botanical resources, 
some indirect evidence was observed among selected LE/M Preceramic and 
multicomponent sites that point to possible plant processing and, perhaps, gardening.  
This indirect evidence is represented by groundstone tools/fragments that were found in 
association with dated LE/M contexts or on the surface of LE/M Preceramic sites, as well 
as two Middle Preceramic canal-type features. 
 
Groundstone Tools 
 Several groundstone tools or tool fragments were collected from or observed on 
various LE/M Preceramic sites in the QBT area.  One mano was collected from the 
surface of Je-833, located on Pampa Larga in the Quebrada Talambo subarea (Figure 
7.7).  Another mano fragment was collected during the excavation of TU 1 at Je-463.  
Groundstone slabs or batanes were observed on the surfaces of sites Je-847, Je-890, and 
Je-913 in the Q. del Batán area, as well as two multicomponent sites along Quebrada 
Higueron, Je-937 and Je-938, which contained evidence of LE/M Preceramic occupation 
(Figure 7.7; see also Figures 5.12 and 6.5).  If we accept the functional interpretation that 
groundstone tools were typically used to process plants and/or seeds (Kraybill 1977; 
Odell 2003; Wright 1994), then they provide indirect evidence for this aspect of  
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Figure 7.7.  Distribution of LE/M Preceramic sites with groundstone tools/fragments in 
the QBT area (plotted on the Chepén Topographic Quadrangle, 1:100,000 scale [Instituto 
Geográfico Nacional de la República del Perú] using ArcView 3.2 GIS program). 
 
 
 
economic activity in the QBT area.  Without additional research, however, this 
assessment should be considered tentative. 
 
Rudimentary Canal Features 
 Additional indirect evidence for the exploitation of plants is provided by two 
rudimentary canal-type features that were documented in the QBT area: one is exposed 
on the surface of Je-901 (Figures 6.17-6.18), and the other was identified 20-33 cm below 
the surface in TU 1 at Je-393 (Figure 6.9).  The canal-type feature identified at Je-901 
was identified as a culturally altered drainage ditch that cuts perpendicularly across the 
terrace landform on which the site is located, and extends for about 50 m (Figure 6.17).  
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A series of vertically upright stones were positioned on either side of the ditch at one 
location (Figure 6.18).  The depressed segment of the feature as observed from the 
surface was 30 cm wide; the actual width of the canal may have been somewhat wider, 
however, based on the distance between the upright stones (1.25 m) (Figure 6.18).  The 
fact that the canal is exposed on the site surface indicates that it has likely been subjected 
to a certain amount of in-filling.  This feature needs to be tested to obtain subsurface data 
on its form, possible construction materials (e.g., stone or clay lining), and datable 
materials.  The canal has been tentatively identified as Middle Preceramic based on its 
proximity to TU 1 (Figure 6.17), which yielded intact subsurface deposits dating to 6670 
± 230 14C BP (7972-7027 cal yr BP; AA57952). 
 The canal feature at Je-393, a multicomponent site in the Quebrada Talambo 
subarea located about 5 km north of the Jequetepeque River (Figure 7.1), was identified 
in cross-section in the north wall profile of TU 1 (Figure 6.9).  It measures 43 cm wide 
and 13 cm deep, and has a shallow U-shape.  Because it was only exposed in this one test 
unit, the full dimensions (e.g., length) of the feature are not yet known.  A carbon sample 
collected from the base of the canal yielded an AMS date of 4584 ± 36 14C BP (5448-
5057 cal yr BP; AA57960), placing it in the latter part of the Middle Preceramic Period—
post-dating the canal at Je-901.  Both of these canals compare well with Preceramic 
examples identified in the nearby Nanchoc area of the Zaña Valley (Dillehay et al. 2005). 
 Dillehay and others (2005) have documented several small-scale gravity canals 
that were stratigraphically superimposed along the lower portion of alluvial fan 
formations along the west margin of the Nanchoc drainage.  The canals appear to be 
associated with farming on the low terrace benches at the foot of the alluvial fans 
(Dillehay et al. 2005:17241).  The uppermost canal feature is exposed on the surface and 
dates to 1190 14C BP, which likely indicates a Moche cultural affiliation.  The underlying 
canals (Canals 2-3, and possibly 4) are all subsurface and date to Preceramic times; they 
are “narrow, symmetrical, shallow, and roughly U-shaped” (Dillehay et al. 2005:17241).  
Canal 2 measures 0.9 m wide and 0.5 m deep, and dates to about 4400 BP (Table 7.33).  
Canal 3 measures 0.7 m wide and 0.3 m deep, and dates to about 5400 BP (Table 7.33).  
A possible fourth canal was located beneath Canal 3; it measures 0.5 m wide and 0.2 m 
deep, and dates to about 6700 BP (Table 7.33).  Canals 2 and 3 were constructed to draw  
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Table 7.33.  Metric data and radiocarbon dates for the two Preceramic canal features 
identified in the QBT area, and various water management features identified in the 
Nanchoc area of the Zaña Valley. 
Site 
Canal 
Width 
(m) 
Canal 
Depth 
(m) 
Canal 
Length 
(m) 
AMS/Standard 
Radiocarbon 
date (14C BP) 
Cal yr BP 
(2 sigma) Lab # 
QBT Area/Jequetepeque Valley       
Je-393 0.43 0.13 ? 4584 ± 36 5448-5057 AA57960 
Je-901 0.30+ ? 50.0 6670 ± 230* 7972-7027 AA57952 
Nanchoc Area/Zaña Valley†       
Canal 2 0.9 0.5 ca. 200 4390 ± 40 5050-4860 Beta-182966
Canal 3 0.7 0.3 ca. 200 5380 ± 80 6310-5940 Beta-154127
CA-09-67 (canal) ? ? ? 6140 ± 40 7170-6900 Beta-191662
Canal 4 (possible) 0.5 0.2 ? 6705 ± 75 8040-7340 Beta-34332 
CA-09-27 (garden furrow) -- -- -- 7630 ± 80 7950 ± 180 8361-9059 
Beta-30778 
Beta-12385 
CA-09-52 (garden furrow) -- -- -- 7850 ± 140 8080 ± 180 8514-9242 
Beta-33525 
Beta-30781 
* This is an AMS date from TU 1, which was excavated in a nearby domestic midden 
† Reference: Dillehay et al. 2005 
 
 
water from upstream inlets to designated fields or garden plots on the terrace bench (ibid; 
see Dillehay et al. 2005:Figure 3). 
Evidence for the exploitation of plants in the Nanchoc area was more directly 
indicated by the recovery of paleobotanical remains, both of wild and domesticated 
varieties, which were obtained during excavation of several domestic sites located near 
these canal features (Dillehay et al. 1989, 1998, 2005; Rossen 1991; Rossen et al. 1996).  
These sites were roughly contemporaneous with Canals 2 and 3, and possible Canal 4, 
dating to the Las Pircas phase (ca. 8500-7000 BP) and the Tierra Blanca phase (ca. 7000-
4500 BP) of the Middle Preceramic period (Dillehay et al. 1989, 1998, 2005, 2007; 
Rossen 1991).  Plants recovered from Las Pircas contexts included: peanuts, manioc, 
primitive squash, plum, cactus fruit, quinoa-like chenopod, and a Solanaceous species 
(Rossen et al. 1996:391-407; Dillehay et al. 2007).  Varieties identified in Tierra Blanca 
deposits included: chenopod and domesticated cotton, beans, squash, and coca, (ibid).  
Additional evidence for horticultural activity in this area was indicated by the 
identification of garden furrows at two Las Pircas sites, CA-09-27 and CA-09-52; 
radiocarbon assays obtained from excavation indicate occupation of these sites between 
about 7700-8000 14C BP (Table 7.33). 
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Dillehay and others (2005) propose that the Middle Preceramic canals identified 
in the Nanchoc area are significant for three major reasons.  First, they represent 
intentional manipulation of the environment for the purposes of food production by 
creating an artificially wet agrosystem “rather than simply the intensive harvesting or 
gardening of plants in moist natural areas” (Dillehay et al. 2005:17241).  Second, the 
canals would have been constructed and maintained through the communal organization 
of labor.  Third, the communal nature of building and maintaining these features would 
have required the “scheduling of daily activities beyond individual households” (ibid).  
Each of these points is considered central to understanding the development of 
increasingly complex socio-economic structures, though they did not become more 
permanent or institutionalized until sometime later—likely during the Late Preceramic 
Period (Dillehay et al. 2005:17244). 
Given the similarities between the canals identified at Je-901 and Je-393 and 
those identified in the Nanchoc area, can we propose that Middle Preceramic populations 
in the QBT area were building and using these features for the same purposes as their 
neighbors in the Zaña Valley?  Certainly it is possible, but we still lack the direct 
evidence to support that interpretation.  With the exception of the cactus fruit (Echinopsis 
sp.) identified in the transitional LE/M Preceramic deposits of Je-772 (8420 ± 40 14C BP), 
none of the wild or cultivated plants identified among the Las Pircas or Tierra Blancas 
phase sites in the Zaña Valley were identified among the QBT assemblages.  
Furthermore, no garden furrows, like those that were recorded at two Nanchoc sites, were 
identified among the LE/M Preceramic sites in the QBT area.  Regardless, the 
construction of these canals, as well as several domestic structures, does indicate that late 
Early to Middle Preceramic populations of the QBT area participated in activities that 
resulted in the intentional manipulation of their natural environs.  The extent to which 
these activities involved the communal organization of labor, however, is uncertain.  
Although it is tempting to assert that the two QBT-area canals reflect the same gardening 
activity that is indicated in the Nanchoc area, such an assessment will require additional 
research, and perhaps a new methodology for the recovery of plant remains from intact 
subsurface deposits. 
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Summary 
 Several general observations may be made regarding the subsistence economies 
evident in the deposits of the sites discussed above and summarized in Table 7.34.  
Mixed economies of terrestrial and aquatic resources were represented in the faunal 
assemblages from Early (Je-431 [TU 5], Je-790), transitional late Early/Middle (Je-431 
[Block B]), and Middle Preceramic (Je-901) contexts.  A number of the aquatic resources 
recovered from Block B at Je-431, dating to around 9000 BP, represent the only clearly 
marine species among the sites investigated (Table 7.34).  These resources were 
recovered from near-coastal waters, probably about 25 km to the west of the site.  These 
could have been acquired through trade or through direct acquisition by special task 
groups over the course of 1-2 days (based on a rough estimate of the amount of time it 
would take to walk to and from the coast [see above], and depending on the amount of 
time spent at the coast acquiring resources).  The remaining aquatic resources are 
represented by mullet and unidentified bony fish, which may be from marine waters, but 
are also known to inhabit brackish and fresh water settings (Pavao-Zuckerman 2004).  
The possible freshwater sources for these fish are closer to the QBT area than the coast, 
based on the proximity of the Jequetepeque and Chamán valleys (Figure 7.1).  No sites 
with LE/M components yielded only aquatic resources; however, two LE/M components 
yielded only terrestrial resources (Je-772 and Je-937). 
Limited evidence for long-distance exchange was provided by the recovery of an 
exotic marine shell bead in Feature 3 at Je-1002 (Figure 6.25).  That this specimen 
originated from a coastal mangrove, perhaps as far away as 600 km to the 
north/northwest of the QBT area near the modern border between Perú and Ecuador, 
makes it unlikely that it was acquired directly by the foragers who deposited it at Je-1002.  
Rather, it seems more likely that the shell from which this bead was manufactured was 
traded through a series of simple exchanges between groups occupying the vast distance 
between the point of origin and point of deposition (i.e., down-the-line exchange, sensu 
Renfrew 1975).  Regardless of the exact nature of exchange, this specimen represents one 
of the earliest indicators of long-distance trade in the Central Andes, based on the 
associated radiocarbon date from this feature (8854 ± 62 14C BP; AA57943).  No other 
evidence for materials from such exotic and distant locations was identified in either  
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Table 7.34.  Summary of the faunal and botanical species represented in the Early 
Preceramic domestic, LE/M, and Middle Preceramic contexts discussed in the text. 
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Mammals         
Cervidae  ●       
Pseudalopex sp.      ●   
Rodentia       ●  
Sigmodontinae      ● ●  
Mammalia ● ●    ● ● ● 
Birds         
Passeriformes      ●   
Reptiles         
Dicrodon sp.   ●   ● ● ● 
Teiidae      ●  ● 
Amphibia         
cf.Caudata      ●   
Marine fauna         
Micropogonias sp.      ●   
Bothidae      ●   
Sciaenidae      ●   
Chondrichthyes      ●   
Rajiformes      ●   
Other fish         
Mugil sp. ●     ● ● ● 
Osteichthyes ●     ● ● ● 
Unidentified         
Vertebrata     ● ● ● ● 
Invertebrate         
Scutalus sp. ● ● ● ● ● ● ● ● 
Certidia valida     ●    
Botanical Remains         
Echinopsis sp. (seeds)      ●   
Echinopsis sp. (carbonized)   ●      
Unidentified wood ●    ●  ●  
Unid. seed/rind (?)       ●  
*based on three AMS dates: 9041 ± 48 14C BP (AA57964), 9032 ± 50 14C BP (AA57955), 8983 ± 65 14C BP (AA57956) 
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LE/M or Early Preceramic deposits in the QBT area.  However, a Spondylus shell—likely 
from coastal Ecuador—was recovered from Preceramic context at La Paloma on the 
central coast of Perú (Quilter 1989:24), though it is uncertain to which phase of 
occupation the shell is associated.  Exotic goods were also identified in the Middle 
Preceramic assemblages from the Zaña Valley (Dillehay et al. 1989, 1998; Rossen 1991). 
Land snails (Scutalus sp.) were the most significant subsistence resource represented in 
the dated LE/M and Early Preceramic domestic contexts presented in this chapter, based 
on the quantity and density of shells recovered during excavation (Table 7.32; Figure 
7.5).  This was the only resource that was identified in all of the LE/M Preceramic 
excavation contexts (Table 7.34).  Furthermore, dense concentrations of land snail 
remains were recorded on the surface of numerous LE/M Preceramic sites during survey.  
The most intensive exploitation of this resource is evident in the LE/M deposits from Je-
937 and Je-463, where the densest concentrations of shells and no other faunal remains 
were recovered (Figure 7.6). 
Various lizard remains (Teiidae) were identified among faunal assemblages 
dating to ca. 10,000 BP (Je-431), 9500 BP (Je-790), 9000 BP (Je-431, Block B), and 
8400 BP (Je-772).  Both lizard and land snails were exploited by later Ceramic Period 
occupants of the QBT area, and continue to be exploited in the study area today (Gálvez 
et al. 1994, 1999), indicating the long-term persistence of certain subsistence practices.  
Furthermore, the fact that lizards are typically hunted during the austral summer months, 
when they are not in hibernation, indicates the likely season of Early and LE/M 
Preceramic occupation at these three sites. 
Evidence for communal processing and consumption of subsistence resources is 
indicated in the Early Preceramic deposits associated with domestic structures at Je-431 
and Je-790.  The extent to which fauna were acquired through communal efforts is 
uncertain; however, ethnographic case studies in the project area (Gálvez et al. 1994, 
1999) indicate that collecting snails and hunting lizards is typically a group activity—
usually involving multiple family members.  Communal food processing activities may 
have occurred among LE/M Preceramic sites in the QBT area, but it was not in 
association with multiple domestic structures, like their Early Preceramic predecessors.  
In fact, no LE/M sites in the QBT area contain the same density of domestic structures 
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observed in Early Preceramic contexts at Je-431 or Je-790.  The relevance of this change 
in the nature of domestic occupation of the QBT area during LE/M Preceramic times, but 
continued presence and exploitation of local resources, is discussed in Chapters 9 and 10. 
Beyond subsistence, some botanical and faunal remains reflect changes in 
paleoenvironmental conditions during the Early to Mid-Holocene.  For example, the 
presence of columnar cactus remains in deposits dating to about 9000 BP (Je-431) and 
8400 BP (Je-772), supports other paleoenvironmental indicators of increasing aridity 
during this time (see Chapter 5 for further discussion).  Evidence for the use of this cactus 
as fuel for a hearth feature at Je-772 may indicate that LE/M Preceramic populations 
were adjusting to possible decreases in the availability of other fuel sources, such as 
algarrobo trees.  But this did not preclude use of the cactus for other purposes, as 
indicated by the presence of cactus fruit in the LE/M deposits from Je-431.  Despite the 
evidence for increasing aridity during this time, fossilized deer remains from the surface 
of site Je-908 suggest that a wet phase also ensued sometime during the Early to Mid-
Holocene (see discussion above regarding the process of fossilization).  This wet phase 
was not permanent or even, perhaps, long-lasting considering the fact that not all of the 
deer remains were fossilized (Table 7.4); furthermore, the fact that they were exposed on 
the surface, indicates that the deposits they were once buried beneath were deflated—
probably through aeolian activity. 
 
The limited faunal and paleobotanical remains recovered from LE/M Preceramic 
contexts in the QBT area support the interpretation that forager populations practiced a 
localized pattern of resource exploitation—focusing on those plants and animals that 
were available among the side canyons, terraces, and drainages of the lower western 
flanks of the Andes (Table 7.34).  The limited evidence of subsistence remains from 
Early Preceramic domestic contexts presented above from Je-790 and Je-431 (TU 5) 
indicate that these localized subsistence patterns extend at least as early as 10,000 BP 
(Table 7.34), and likely earlier (see Maggard 2008).  The evidence suggests that these 
subsistence strategies not only targeted locally available resources, but also varied 
resources—several of which were low-ranking but abundant and relatively easy to collect 
or capture (e.g., land snails, lizards) (Table 7.34).  This pattern of localized exploitation 
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of mixed resources is similar to that identified among early occupants of the Las Vegas 
site in Ecuador (Stothert 1988), Preceramic sites in the Chicama/Cupisnique area 
(Chauchat 1988; Chauchat et al. 1998), and Middle Preceramic sites of the Zaña Valley 
(Dillehay et al. 1989, 1998; Rossen 1991; Rossen et al. 1996).  Such localization is 
consistent with populations that are decreasing their settlement mobility and focusing 
their occupation to a reduced geographical area (Flannery 1969).  In other words, as 
people begin the transition to permanent settlements, they adjust their subsistence 
strategies to focus on those resources that are more readily available within proximity of 
their occupation loci.  In the QBT case, it appears that this transition to more localized 
subsistence strategies began with the Early Preceramic populations (ca. 11,000-9000 BP), 
and continued into transitional late Early through Middle Preceramic times (ca. 9000-
4500 BP).  The extent to which this localized pattern is also evident in the technological 
organization of the LE/M Preceramic inhabitants of the QBT area is explored in the 
following chapter.  In addition, the following chapter explores the effect that the mixed 
economy of the LE/M Preceramic had on the nature of the stone tool technology and 
functional considerations for different tools. 
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Chapter 8: 
Lithic Technology 
 
Most of the objects probably look like ‘waste’ in the pursuit of a loftier 
goal, and other items appear to have been part of a planned strategy, the 
culmination of whatever was trying to be achieved.  Look at the beautiful 
North American Archaic dart point or an Upper Paleolithic backed 
bladelet, and you get the impression that that was the intended end product 
of the entire lithic industry, the rest of the lowly flakes and shatter being 
mere byproducts of this process.  Disavow yourself immediately of these 
impulses, because you are probably spectacularly wrong. 
--George Odell 2003:88 
 
 Odell’s comment on our perceptions of lithic technology and how we approach 
the analysis of a particular assemblage is particularly germane to the case of late 
Early/Middle (LE/M) Preceramic chipped stone tools and debris in the Quebradas del 
Batán and Talambo (QBT).  As will be discussed in this chapter, most of the tools from 
LE/M contexts consisted of simple, utilized or retouched flakes that appear to have been 
the “end product,” rather than simply ad-hoc byproducts of the waste created while 
producing “beautiful” projectile points.  This, and other aspects of the organization of 
LE/M Preceramic lithic technology are examined in this chapter within the context of 
increasingly localized settlement and subsistence patterns and increasing reliance on 
locally available lithic raw materials.  Technological organization is addressed 
specifically through: 1) an assessment of raw material procurement; 2) stone tool 
production trajectories; 3) comparisons of stone tool forms and functions; and 4) 
implications of each of the preceding regarding our understanding of LE/M Preceramic 
patterns of mobility, economic organization, and other possible behavioral 
interpretations.  These discussions are largely based on the chipped lithic assemblages; 
ground stone tools, which were much fewer in number, are discussed where appropriate.  
The discussions presented in this chapter largely reflect overall patterns with regard to 
LE/M technological organization; more specific consideration of the lithics from 
individual sites and site types, and what they indicate about socioeconomic and 
settlement organization at that level are presented in Chapter 10. 
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Formal and Expedient Lithic Technologies 
 Before proceeding with the discussion of LE/M Preceramic technology, a review 
of the criteria presented in Chapter 5 for identifying those sites and assemblages to be 
included in this phase of analysis is warranted.  Sites in the QBT project area that were 
likely associated with the Fishtail or Paiján cultural traditions of the Early Preceramic (ca. 
11,000-9000 BP) had to be differentiated from those sites that were likely affiliated with 
late Early/Middle Preceramic traditions (ca. 9000-4500 BP).  Accomplishing this task 
with materials that were predominantly derived from surface contexts on sites where the 
deposits were heavily deflated proved difficult.  Although 33 radiocarbon assays were 
obtained on samples from subsurface contexts at 14 of the excavated sites, which were 
used to establish a chronology for this selection of sites, there were 295 remaining sites 
that contained evidence of Preceramic occupation only in the form of surface artifacts 
and features.  As a result, comparative lithic analysis from elsewhere in the Central 
Andes was used to develop our criteria for assessing the likely temporal affiliation based 
on stone tools and debris. 
 
The following discussions of Central Andean lithic industries and assemblages 
rely heavily on concepts of “formal” and “informal” tool types.  It is worth expounding 
on these terms before proceeding with the rest of this section for the sake of clarity.  
Employing a rather common usage of the term in their analysis of lithic tools and debris 
from the Kilometer 4 site on the south coast of Perú, Sievert and Wise (2001:98) state, 
“formality refers to the regularization of lithic tool types.”  In the case of Kilometer 4, 
formal tools included only “projectile points, bifaces, and fairly symmetrical unifacially 
worked pieces” (ibid).  These tools are distinguished from informal tools in this 
assemblage, which are represented by cobble cortex tools and retouched or edge-
damaged flakes or fragments.  This distinction of formal vs. informal tools is the one 
used in this study.  Informal tools tend to be expedient, referring to a tool production 
strategy that usually involves the quick production of an instrument for immediate use in 
a specific activity and then discarded (Andrefsky 1998).  Formal implements, on the 
other hand, tend to be more indicative of curation strategies, where a tool is produced for 
specific or general tasks; these tools tend to have longer use-lives, which may be 
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extended through resharpening or reworking of the original form (Andrefsky 1998; Odell 
1996).  These strategies need not be viewed as dichotomous, where a society employs 
one or the other.  Rather, many assemblages, such as that of the Kilometer 4 site, include 
examples of both expedient and curated tool forms.  The challenge lies in understanding 
how those different tool forms reflect overall economic strategies—such as planning, 
potential functional considerations, conservation of raw materials, scheduling of tasks, 
and mobility. 
Another view of formality is offered by Rossen (1991, 1998), who analyzed over 
20,000 lithics from six Middle Preceramic residential sites along the Quebrada las Pircas 
in the Nanchoc area of the Zaña Valley, which is located about 15 km east of the upper 
reaches of Q. del Batán.  Using an analytical scheme based on observations and 
aggregations of attribute lists developed by Dillehay for the Zaña-Niepos Project 
(Dillehay et al. 1992), Rossen identified 23 “simple formal” tool types within the 
Nanchoc Tradition (NLT).  All but one of these tool types was unifacial.  Rossen uses the 
term “formal” in this context because there were “well-defined and easily recognizable” 
stylistic boundaries within “morphological subgroupings” (1998:250).  In other words, 
there was a degree of regularization among these unifacial tools that is not typically 
found (or at least recognized) among flake-based technologies of the Andes (Rossen 
1991:159).  Among the reasons Rossen was able to identify a typology for the NLT, 
perhaps the most important were the fact that the sites from which the materials derived 
were from the same cultural component (Rossen 1991:157-158), and the fact that they 
were able to assess the various subsistence and other activities for which the lithic tools 
would have been used.  Among the 2582 tools analyzed, almost half were unmodified 
utilized flakes (n = 1266 or 49.0%), eight were core tools (0.3%), and 1307 (50.62%) 
were retouched flakes of 20 typological forms.  A single biface—the stem of a projectile 
point (probably Paiján)—was also recovered. 
Although it is tempting to use Rossen’s typology of simple formal tools—
particularly the retouched flake varieties—for the QBT collections, it would not be 
appropriate to do so for several important reasons.  First, we lack the chronological 
control that Dillehay, Rossen, and Netherly observed among the Middle Preceramic sites 
of the Zaña Valley (Dillehay and Netherly 1983, 1985; Dillehay et al. 1989, 1998; 
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Rossen 1991, 1998).  The NLT sites represent a single cultural component that dates to a 
more restricted time frame (ca. 8000-6200 BP); the LE/M sites of the QBT area span 
approximately 4500 years (ca. 9000-4500 BP), although selected materials discussed in 
this study did derive from intact, dated contexts.  Second, as noted above, the materials 
Rossen analyzed in order to characterize the NLT included a large quantity of materials 
from only six sites; the QBT database of LE/M lithics consists of a total of 2958 tools and 
debris obtained from survey and excavation of 108 sites.  Of these lithics, only 65 are 
tools from 42 sites, which makes it very difficult to establish a statistically significant 
typology, particularly when there are a number of possible tool forms.  Third, with a few 
notable exceptions, the current project lacks the kind of spatial data and affiliated activity 
data that were crucial to Rossen’s typology.  Fourth, using Rossen’s methodology would 
have required the acquisition of more quantitative data on various attributes than was 
possible within the research time frame (e.g., edge angles and relative steepness of the 
tool). 
Despite the fact that Rossen’s NLT typology was not utilized here, it does provide 
an important database of comparable materials from dated Middle Preceramic contexts in 
an area that is close to the QBT project area.  Furthermore, the fact that only one biface 
was identified in the NLT materials supports the interpretation that the lithic technology 
had changed significantly by the Middle Preceramic, with bifaces being phased out over 
time.  Malpass (1983) also notes a distinct shift toward unifacial technology through time 
among Preceramic and then Ceramic Period sites in the Casma Valley.  Researchers from 
other parts of the world have likewise identified a tendency toward greater reliance on 
expedient tools through time, particularly with sedentary settlement patterns and changes 
in subsistence strategies (e.g., Binford 1990; Parry and Kelly 1987; Yerkes 1989:184).  
The logic behind this argument is, in part, that sedentary populations do not need to 
expend the extra energy required to produce formal bifacial or unifacial tools.  This, of 
course, would depend on two key factors: 1) ready availability of sufficient raw material 
of sufficient quality such that conservation is not necessary; and 2) technological needs 
that may be sufficiently met with expedient stone tools.  The functional needs for which 
the tools were used would have been different for, say, sedentary farmers whose diet 
consisted of a high percentage of harvested crops as opposed to mobile foragers whose 
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diet consisted of lots of meat, nuts, and smaller percentages of plants.  If, as Bordes 
(1969) argues, “form follows function,” then it would be expected that changes in tool 
form reflect changes in tool function that might be related to changes in settlement and 
subsistence strategies.  Independent lines of analysis are utilized to assess the settlement 
and subsistence systems of the LE/M populations in the QBT area, including faunal and 
floral remains (Chapter 7), changes in domestic architecture (Chapter 9), and other site 
characteristics (e.g., site size, depth of deposits, site stratigraphy, presence of exotics vs. 
local materials, and features) (Chapters 5, 6, and 10).  It is expected that the organization 
of lithic technology should support the assessment of settlement/subsistence organization 
indicated by these other lines of evidence. 
 
Unifacial Technologies 
Unifacial and bifacial technologies occur independently and together among the 
various Preceramic lithic industries of South America (Dillehay 2000:92; Lavallée 2000).  
As will be discussed further below and in succeeding chapters, the bifacial tools that 
dominated lithic technologies of the Early Preceramic Period (~11,000-9000 BP) in the 
QBT area gave way to an industry that largely—if not exclusively—was characterized by 
unifacial tools sometime shortly after 9000 14C BP.  The term “unifacial” as it has been 
used among South American researchers refers very broadly to those classes of tools that 
are worked (i.e., retouched) on only one face, and generally involve fewer steps in the 
production process compared to bifacial tools (Dillehay 2000; Malpass 1983; Richardson 
1978; Rossen 1991, 1998; Stothert 1974; see also Odell 2003:45).  These tools include 
formal unifaces characterized by regularized forms and invasive retouching that require 
greater expenditure of effort to manufacture.  The invasive retouching of these pieces 
results in scars “that extend past the immediate area of the edge into the interior of the 
piece” (Odell 2003:45).  Perhaps the best-known Andean examples of such formal 
unifaces are the steep-sided limace-type tools that are part of the Early Preceramic Paiján 
(Figure 8.1c) toolkit (Chauchat 1988; Dillehay et al. 2003) (Figure 8.1a).  Other examples 
of formal unifacial tool forms, including teardrop-shaped and waisted forms (Figure 
8.1b), are also considered to be part of Paijanense toolkits in the QBT area (Maggard 
2008), though they likely also continued into later Preceramic phases.  These tools are  
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                               a        b 
 
 
      c 
Figure 8.1.  Examples of typical stone tools from Early Preceramic (~11,000-9000 BP) 
Paijanense toolkits in the QBT area: (a) limace-type unifaces from site Je-439; (b) 
waisted formal unifaces from site Je-993; (c) Paiján projectile points from site Je-919. 
 
 
typically larger, thicker, and capable of holding an edge longer than flake tools; they may 
also be resharpened, and are thus conducive to curation and transport from one location 
to another.  It is posited that these formal unifaces would have been used for 
woodworking, however it is also possible that they were multifunctional (Dillehay 
2000:105; Maggard 2008). 
The unifacial category among South American assemblages also typically 
includes expedient stone tools—flakes that are produced shortly before their intended 
use, utilized for a specific function (e.g., hide scraping, chopping plants), and then 
discarded (Andrefsky 1998:213; Bamforth 1986; Dillehay 2000; Rossen 1991).  These 
informal flake tools may be used in their unaltered form, or they may be retouched along 
378
one or more margins of the dorsal or ventral surface.  Depending on the kind of raw 
material, utilized flakes often do not result in any macroscopic or even microscopic edge 
damage.  However, in cases where the tool was used repeatedly, or to process harder 
materials (e.g., wood or bone), or softer materials laying on a harder surface (e.g., plants 
laying on a quartzite slab), edge damage may be visible to the naked eye or under a 
microscope—usually in the form of a series of irregularly spaced flake scars that do not 
appear to have been removed through pressure flaking, trampling, or non-cultural 
activity.  The marginal flaking on retouched flakes is distinctive compared to the invasive 
retouching that is characteristic of the formal unifacial tools mentioned above (see Odell 
2003:45).  Some typical forms of lightly modified and extensively retouched flakes have 
been identified in the Siches, Vegas, Nanchoc, and Mongoncillo lithic traditions, 
including: denticulate, tip, beaked, burin, notch, graver, spokeshave, straight edge, curved 
edge, quadrilateral, semi-lunar, multi-faceted pointed, non-faceted pointed, pentagonal, 
incurved, blocky, elongated rectangular, triangular, and amorphous forms (Malpass 
1983:76-81, 83-88, 120 [citing Lanning 1967:13]; Richardson 1973:199, 1978:277-280; 
Rossen 1998:290).   
Other informal flake-based tool forms include core, pebble, and cobble cortex 
tools, which are typically large, clunky pieces with one or only a few large flakes 
removed from one face (often on only one end) of a core, core fragment, large 
decortication flake, or large river or beach pebble (Donnan and Moseley 1968; Malpass 
1983:71-76; Rasmussen 1998:139-140; Richardson 1978:277, 279; Rossen 1998:277-
278).  Such informal expedient unifacial tools—utilized and retouched flakes—have been 
documented among many Preceramic assemblages in the Central Andes (see Dillehay 
2000 and Lavalée 2000).  They have been noted among Early Preceramic toolkits, such 
as those of the Paijanense (Chauchat 1975, 1978; Lanning 1963; Malpass 1983:118; Ossa 
1978), but of particular interest here is the fact that they become more prevalent by late 
Early and Middle Preceramic times—even to the extent that formal unifaces and bifaces 
are absent—or nearly absent—from toolkits in southern Ecuador and northern Perú 
(Lanning 1967; Richardson 1978; Rossen 1991, 1998; Stothert 1985). 
 Bifaces continue to be part of Middle Preceramic—and some Late Preceramic and 
Formative—toolkits in the highlands (Aldenderfer 1998; Rick 1980:316-325), along the 
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central and southern coasts of Perú (Malpass 1983; Rasmussen 1998; Sievert and Wise 
2001), and the north coast of Chile (Lavalée 2000; Méndez and Jackson 2004; Rivera 
2002; Standen 2003).  In the cases where bifaces (i.e., projectile points and/or knives) 
continue to be found among Preceramic coastal sites of the south-central Andes, the tools 
are generally of highland forms and/or materials (e.g., obsidian), and they do not 
constitute a substantial proportion of the overall assemblage.  For example, the Middle 
Preceramic Yara site assemblage contained one contracting-stem projectile point (in two 
fragments) that was manufactured from highland andesite—representing the only Yara 
artifact manufactured from non-local material (Rasmussen 1998:134; a second biface 
fragment of local chalcedony was also identified in this assemblage).  At the Late 
Preceramic Asia site on the south coast of Perú, most of the lithics from the small 
assemblage were informal flake and pebble tools, but three bifaces were encountered 
(Engel 1963).  All of the bifaces were of forms that were likely highland, two of which 
were manufactured from obsidian (Engel 1963).  In reference to the largely unifacial 
Middle Preceramic lithic tradition of the Casma Valley on the central coast of Perú, 
Malpass (1983:137-138) states: 
The presence of stone projectile points at the Mongoncillo sites is a 
characteristic shared with the tool assemblages farther south, but not with 
those of the far north… most of the points are of forms common in the 
highlands.  This suggests the possibility of interactions between highland 
and coastal groups in the Casma area. 
 
He attributes this interzonal interaction of central coastal Perú and areas to the south to 
the relative proximity of the highlands compared to areas to the north, where the coastal 
sites are considerably more distant from the highlands. 
 
Late Early/Middle Preceramic Lithic Assemblages of the QBT Area 
Based on the above observations and those of other projects, it was determined 
that those sites in the QBT area with evidence of bifacial production (i.e., bifaces, 
projectile points, lipped interior flakes) and/or limace-type unifaces would be considered 
Early Preceramic (i.e., Fishtail and Paiján) (n = 126).  Sites with lithics but no evidence 
of bifacial production or limace-type unifaces were considered to be LE/M Preceramic 
sites (n = 132) (Figure 8.2).  In other words, those Preceramic sites without evidence of  
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Figure 8.2.  Distribution of LE/M sites and multicomponent sites with evidence of LE/M 
occupation in the QBT project area (plotted on the Chepén Topographic Quadrangle, 
1:100,000 scale [Instituto Geográfico Nacional de la Republica del Perú] using ArcView 
3.2 GIS program). 
 
 
the formal tools typically considered diagnostics of the earlier subphases were considered 
to be from the late Early and Middle phases.  It should be noted that this assessment also 
takes into account lack of evidence for Late Preceramic occupation (i.e., more developed 
canals, agricultural products and fields, ceremonial architecture, etc.).  Most of the 
surface sites (n = 107 or 81.1%) contained no evidence of later Ceramic Period 
occupation, although a few did contain limited ceramics (generally five or fewer sherds) 
that were spatially segregated from the Preceramic materials and features, and thus 
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evidently represent ephemeral use episodes in later times.  Five tested multicomponent 
sites contained intact, stratified deposits with both Early and LE/M Preceramic materials 
based on diagnostics and radiocarbon dates obtained on samples from excavation (Figure 
8.2).  The remaining 48 sites with evidence of Preceramic occupation in the QBT area 
could not be confidently assigned to a particular phase due to a lack of tools or other 
chronological indicator. 
It can be argued that this means of separating the QBT site database introduced an 
inherent bias to the ensuing lithic analysis since it was already basically accepted as a 
given that assemblages had shifted toward greater use of expedient tools and less use of 
formal tools—particularly bifaces—by the Middle Preceramic phase.  Ideally, the entire 
lithic assemblage would have been subjected to rigorous analytical and statistical 
analyses to identify patterns that might have suggested temporal differences, but this was 
not realistically possible since the QBT database had to be parsed for two different 
dissertation projects (that of the author and of Greg Maggard 2008).  Analysis of the 
entire collective database is planned for the near future in order to test the validity of this 
initial assessment.  In the meantime, there are several lines of evidence presented in this 
chapter that support this changing trend in lithic technology over time in the QBT area, 
including: radiocarbon dated charcoal samples affiliated with bifacial and expedient stone 
tools (Table 8.1); and comparisons of expedient stone tools from selected dated Early and 
LE/M Preceramic and Formative contexts. 
An additional five sites are multicomponent and contain evidence of occupation 
that appears to span much of the Preceramic period, and even into the Formative, Moche, 
and/or Chimú Periods.  These sites are only discussed in this chapter in instances where 
we obtained lithic data from subsurface contexts that date to the LE/M Preceramic 
(Figure 8.2).  These sites include Je-393, Je-772, Je-901, Je-937, and Je-1002, each of 
which yielded radiocarbon dates and associated cultural materials and features from 
excavation.  The lithics from these contexts provide additional insight regarding changes 
in technological organization from earlier to middle phases of the Preceramic period.  For 
example, utilized flakes from Early Preceramic domestic contexts are significantly 
different in form and size compared to those obtained from LE/M Preceramic contexts.   
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Table 8.1.  LE/M Preceramic tools from excavation contexts and associated radiocarbon 
dates. 
   Associated Radiocarbon Dates (BP) 
Site Artifact # Artifact Type Uncalibrated Lab No. Calibrated (2 sigma)§
JE 431 653.1.1 Utilized Flake (Stage 2) 9041 ± 48 AA57964 10,282-10,043 
JE 431 660.1.1* Utilized Flake (Stage 2)    
JE 431 388.1.1* Utilized Flake (Stage 2)    
JE 431 388.1.4* Utilized Flake (Stage 2) 8983 ± 65* AA57956 10,244-9912 
JE 431 663.1.28* Utilized Flake (Stage 2)    
JE 431 684.1.1* Utilized Flake (Stage 2)    
JE 431 675.1.94* Utilized Flake (Stage 2)    
JE 431 657.1.1† Uniface (Stage 3) 9032 ± 50† AA57955 10,270-9939 
JE 937 355.1.1 Retouched Flake (Stage 3) 8751 ± 47 AA57969 9907-9557 
JE 772 422.1.6 Uniface (Stage 3) 8420 ± 40 Beta 206431 9526-9316** 
JE 901 376.1.1 Utilized Flake (Stage 1) 6670 ± 230 AA57952 7972-7027 
* these tools and carbon sample are from Block B, Zone 1 (note that three biface fragments, including a 
Paiján proximal fragment, also derived from this context) 
† this tool and carbon sample are from Block B, Transitional Zone 1-2 
§ all dates calibrated with CALIB V.5.0.2 (Stuiver and Reimer 1993)  
** Beta Analytic provided a 2-sigma calibration date of 9510 – 9410 for this sample 
 
 
 
Chipped lithic tools and/or debris were collected from each of the 135 LE/M 
Preceramic sites.  However, those materials that were collected during the 1999 and 2000 
surveys of the Proyecto Pacasmayo (Dillehay and Kolata 2000; Dillehay et al. 1998, 
1999, 2001) were not analyzed in the same manner as those collected during the 2002-
2003 survey and excavations.  As a result, most of the following discussions of raw 
material distribution, production trajectories, intersite tool comparisons, tool function, 
and behavioral interpretations are based only on the 2002-2003 materials.  A total of 
1285 surface lithics were examined from 101 LE/M Preceramic sites recorded during the 
2002-2003 survey (Appendix 8).  An additional 1675 lithics that were recovered from 
LE/M contexts during test and block excavations at eight sites were analyzed; lithics 
from Early Preceramic and Formative contexts are presented only as they offer important 
comparative data that indicate technological change through time (Appendix 8).  The 
following sections present assessments of LE/M Preceramic lithic raw material 
procurement, stone tool production trajectories, and stone tool forms and functions.  
What these aspects of LE/M lithic technology mean with regard to LE/M mobility, 
economic organization, and behavior is explored in the final section of this chapter. 
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Lithic Raw Material Procurement 
Among the most essential elements of organized lithic technology is the raw 
material from which tools are manufactured.  Throughout prehistory, people who used 
stone as a significant source material for their technology balanced several factors: 1) 
intended tasks to be performed; 2) lithic raw material quality; 3) raw material source loci 
and the costs of acquiring material from those sources; and 4) mobility patterns, and 5) 
necessary skills, among others (Hayden et al. 1996; Odell 2003).  For some prehistoric 
peoples—mainly hunter-gatherers—raw material acquisition was embedded within the 
normal course of their seasonal rounds and subsistence economy (Bamforth 1986; 
Binford 1979).  Other populations more specifically incorporated consideration for highly 
desirable raw material sources in their settlement strategies, practiced “special purpose” 
procurement of materials from distant sources, and/or settled near a desirable raw 
material source in order to maintain access for their own purposes and to control or limit 
access granted to others (Cobb 1989; Goodyear 1979; Gould and Saggers 1985).  
Regardless of the causal forces, increased or exclusive use of raw materials available 
within a circumscribed geographical area is considered to be indicative of a localized 
settlement pattern (i.e., reduced mobility).  Conversely, lithic toolkits that include a 
variety of materials from disparate sources that are widely separated geographically 
connote something different: a high degree of mobility and/or indirect acquisition of 
materials from distant sources through trade.  Understanding the use made by prehistoric 
peoples of materials that were locally available versus those that were derived from 
distant sources (i.e., non-local) in their toolkits is essential to understanding the manner in 
which they organized their technology, and perhaps their settlement system. 
The first step in understanding the LE/M Preceramic technology of the QBT area 
is to identify those sources that are local vs. non-local.  The term “local” as it is used here 
refers to materials that are known to exist in the QBT survey area, and are identified 
based on visual inspection.  The term “non-local” simply refers to materials that are not 
known to exist in the project area.  Without knowing the exact source location of a 
particular raw material, it is not feasible to differentiate between “non-local” and “exotic” 
as some researchers have done.  Such a differentiation requires an understanding of the 
distance to be traveled and the time required to obtain materials derived from outside the 
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project area.  It should be noted that some of the local materials identified here (e.g., toba 
volcánica) are relatively common—even ubiquitous—within similar settings along the 
western flanks of the Andes to the south (e.g., Q. Cupisnique).  Thus, it is possible that 
certain materials were transported from one area to another, but would not be obviously 
identified as “non-local.”  Given the abundance of the local raw materials within the QBT 
area, the ease with which those materials could be obtained, the nature of the LE/M 
assemblages (discussed below), and other evidence for localized settlement patterns, it 
seems highly unlikely that the LE/M populations would have found it necessary to bring 
in raw materials of the same variety from elsewhere. 
Raw material identification of materials collected during the current project was 
completed by the author, Greg Maggard, and Rosario Becerra in consultation with 
geologist, Mario Pino Quivira, and referencing the geological map descriptions for the 
project area (Wilson 1985; see Figure 5.4 and Table 5.1).  The lithic raw materials 
available within the QBT area include several varieties of quartz, quartzite, basalt, and 
rhyolite.  The quartz and quartzite materials tend to be of variable quality and highly 
fractious.  Quartz in particular does not tend to flake in a predictable fashion.  There are 
exceptions, however, such as the glass-like roca cristal (quartz crystal) and chert-like 
toba volcánica (very fine-grained quartzite).  Note that toba volcánica is a term used by 
local researchers to identify this source; its classification as a very fine-grained quartzite 
was based on an assessment by Pino (personal communication, 2003).  The basalt and 
rhyolite materials are similarly variable in their quality.  None of the local materials, 
except perhaps the quartz crystal, would rank particularly high in the attributes typically 
desired for edge implements, namely “relative brittleness, homogeneity, isotropism, and 
conchoidal fracture” (Odell 2003:21).  On the other hand, non-local materials, including 
several varieties of chalcedony, would have fit this description of ideal raw material for 
chipped stone tools, though they occur in very low numbers in the QBT assemblages. 
Lithic raw materials may occur in primary or residual contexts.  Primary contexts 
include loci where the materials outcrop in nodular or tabular form, often within other 
geological layers or formations.  The material may be mined or simply collected, 
depending on the nature of the outcrop and erosional effects.  Alternatively, residual 
sources include those nodules or fragments of lithic raw material that have been trans-
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located from their original source locale through various natural forces, including fluvial 
activity, downslope movement, and glaciation, to name but a few.  In the case of the QBT 
project area, several natural outcrops of quartz, quartzite, rhyolite, and basalt were 
identified, but only one quarry did not contain any evidence of bifacial reduction (site Je-
987), and thus was included in the LE/M site database.  Residual sources of raw material 
are more abundant and scattered across the landscape throughout the project area.  These 
residual cobbles and boulders are nearly ubiquitous along alluvial terrace systems and 
within the dry quebrada drainages extending from the low western flanks of the Andes 
out onto the pampa and coastal plain (e.g., see Figures 8.3 and 8.4). 
Among the non-local raw materials identified by Rossen (1998:251) in the nearby 
upper Zaña drainage are “a series of non-local silexes, jaspers and quartzes” that 
comprise only 1.1% of the Nanchoc Lithic Technology (NLT) assemblage.  He suggests  
 
 
 
 
Quebrada Talambo (dry drainage) (direction of flow)
 
Figure 8.3.  View of Structure 3 at Je-431, near the edge of a terrace adjacent to the Q. 
Talambo drainage.  (Note the boulders that form the base of this structure, and those in 
the surrounding vicinity.  These and other stones of variable sizes derive from the 
adjacent Andean foothills, but ended up on this terrace as a result of colluvial and alluvial 
processes.  Many of the smaller stones across this site have been tested by removal of 
flakes through hard-hammer percussion.  These stones are examples of residual sources 
that are common on terraces throughout the QBT area, and provided abundant source 
material for stone tools). 
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Figure 8.4.  Lithic knapping Feature 15 on the surface of site Je-431.  This feature 
includes debris from various stages of reduction, including cortical and interior flakes.  
This is one of 39 similar features documented across this large site, indicating heavy 
exploitation of residual resources, particularly very fine-grained quartzite (toba 
volcánica), readily available on site. 
 
 
that these materials likely derived from sources in the Cajamarca area of the highlands, 
some 100 km southeast of Nanchoc.  The quartzes that Rossen identifies may, in fact, 
have come from sources identified in the QBT area, which is significantly closer than 
Cajamarca, though it is still possible that they derived from a highland resource.  “Silex” 
and “jasper” refer to raw materials that are probably most akin to chalcedony or some 
other high-grade material with characteristics similar to silicified materials such as chert.  
We identified a few artifacts as being manufactured from silex (n = 4), primarily because 
they fit local definitions and did not appear to exactly fit with a classification as 
chalcedony.  Regardless, the silex, chalcedony, and unidentified raw materials all derive 
from somewhere outside the QBT and Nanchoc project areas—most likely the highlands 
to the east.  It is possible that these materials were obtained from residual cobble sources, 
although cursory observations of the quebradas did not identify any such materials.   
 Among the lithics collected during the 2002-2003 survey from LE/M Preceramic 
sites (n = 1285 lithics from 101 sites), most were manufactured from five varieties of 
quartzite (n = 864 or 67.24%), followed by varieties of basalt (n = 272 or 21.17%), quartz 
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(n = 137 or 10.66%), andesite (n = 4 or 0.31%), chalcedony (n = 4 or 0.31%), rhyolite (n 
= 3 or 0.23%), and an unidentified material (n = 1 or 0.08%) (see Table 8.2 for the 
distribution of specific varieties).  Among the lithics collected from LE/M Preceramic 
excavation contexts at eight sites (n = 1675), the overwhelming majority were 
manufactured from four varieties of quartzite (n = 1497 or 89.37%), followed by varieties 
of quartz (n = 102 or 6.09%), basalt (n = 60 or 3.58%), rhyolite (n = 8 or 0.48%), “silex” 
(n = 4 or 0.24%), chalcedony (n = 2 or 0.12 %), andesite (n = 1 or 0.06%), and an 
unidentified material (n = 1 or 0.06%) (see Table 8.3 for the distribution of specific 
varieties). 
Given our understanding of the available raw materials in the QBT area, this 
distribution among survey and excavation materials is comprised almost entirely of local 
varieties (n = 2948 or 99.59%) (Figure 8.5).  However, a few artifacts (n = 12 or .41%) 
were manufactured from chalcedony, “silex,” or other unidentified material of non-local 
origin (Table 8.4).  As noted above, it is possible that the chalcedony materials were  
 
 
 
Table 8.2.  Distribution of raw material varieties among lithics collected during the 2002-
2003 survey from late Early/Middle Preceramic surface contexts at 101 sites. 
Raw Material Local/Non-local N % 
Quartz Local 1 0.08 
Opaque quartz Local 23 1.79 
Semi-opaque quartz Local 97 7.55 
Crystal quartz Local 16 1.25 
Quartzite Local 1 0.08 
Very fine-grained quartzite Local 11 0.86 
Very fine-grained quartzite (toba) Local 760 59.14
Very fine-grained quartzite (toba-green variety) Local 3 0.23 
Fine-grained quartzite Local 72 5.60 
Coarse-grained quartzite Local 17 1.32 
Rhyolite Local 3 0.23 
Very fine-grained basalt Local 2 0.16 
Fine-grained basalt Local 251 19.53
Coarse-grained basalt Local 19 1.48 
Andesite Local 4 0.31 
Chalcedony (caramel colored) Non-local 1 0.08 
Chalcedony (mottled white/tan) Non-local 1 0.08 
Chalcedony (mottled caramel) Non-local 2 0.16 
Unidentified, fine-grained material Non-local 1 0.08 
Total:  1285 100.00
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Table 8.3.  Distribution of raw material varieties among lithics from late Early/Middle 
Preceramic excavation contexts at eight sites. 
Raw Material Local/Non-local N % 
Quartz Local 1 0.06 
Opaque quartz Local 15 0.90 
Semi-opaque quartz Local 52 3.10 
Quartz crystal Local 34 2.03 
Quartzite Local 2 0.12 
Very fine-grained quartzite (toba) Local 1342 80.12 
Fine-grained quartzite Local 137 8.18 
Coarse-grained quartzite Local 16 0.96 
Rhyolite Local 8 0.48 
Fine-grained basalt Local 60 3.58 
Andesite Local 1 0.06 
Chalcedony (semi-translucent brown)  Non-local 1 0.06 
Chalcedony (mottled caramel) Non-local 1 0.06 
Silex (mottled gray/blue) Non-local 2 0.12 
Silex (mottled brown/black) Non-local 1 0.06 
Silex (mottled pink/white) Non-local 1 0.06 
Unidentified Non-local 1 0.06 
Total:  1675 100.00 
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Figure 8.5.  Distribution of local vs. non-local materials among LE/M lithics in the QBT 
assemblages. 
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Table 8.4.  Distribution of LE/M lithic artifacts manufactured from non-local raw 
materials collected during survey and excavation. 
Site Raw Material N Artifact types 
Je-431 Silex 1 shatter 
Je-860 unidentified 1 broken interior flake 
Je-901 Chalcedony 2 interior flakes 
Je-904 Chalcedony 2 core fragment; interior flake 
Je-916 Chalcedony 1 utilized flake (on a partial cortical flake) 
Je-936 Silex 3 core fragment; partial cortical flake; interior flake 
Je-936 unidentified 1 interior flake 
Je-943 Chalcedony 1 partial cortical flake 
 
 
 
acquired from residual sources, such as cobbles in the various quebradas that run through 
the QBT area.  In fact, Richardson (1978) identified numerous chalcedony tools in the 
Siches assemblage from various sites (or ridges) near the Talara tar seeps of northwestern 
Perú.  He argues that the small unifacial tools were “struck from chalcedony pebbles” 
that were not available on the sites, but could “easily be secured… in nearby quebradas or 
on the Moncora Tablazo two km west of the tar-seeps” (Richardson 1978:277), which is 
also where quartzite material was acquired.  There are four chalcedony flakes and tools 
that appear to have been struck from river cobbles, including one utilized flake from Je-
916 manufactured on a partial cortical flake.  Considering that expedient tools tend to be 
manufactured from readily, or at least locally, available material, this latter artifact seems 
to support local acquisition of the chalcedony cobble from which it was struck.  However, 
the number of artifacts from this material (n = 6) is too small to characterize the 
exploitation of this resource as anything but opportunistic.  It is also possible that some of 
the material was acquired indirectly through trade, directly as part of a foray into the 
highlands, or by recycling a piece deposited by their Fishtail or Paiján predecessors. 
Of interest is the spatial distribution of sites with LE/M artifacts manufactured 
from non-local materials (Figure 8.6).  The only site where non-local LE/M materials 
were found in the Q. Talambo area was at Je-431.  The remaining seven sites with LE/M 
artifacts manufactured from non-local materials were located in the Q. del Batán drainage 
or lateral quebradas that drain into Batán (e.g., Q. Colorado and Q. Higueron).  These 
sites, with the possible exception of Je-431, are located in areas where there would have  
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Figure 8.6.  Distribution of LE/M sites and components in the QBT area with non-local 
raw material (plotted on the Chepén Topographic Quadrangle, 1:100,000 scale [Instituto 
Geográfico Nacional de la Republica del Perú] using ArcView 3.2 GIS program). 
 
 
been relatively easy access to natural passes through the surrounding foothills into the 
highlands to the east of the QBT area.  Perhaps they were making periodic forays into the 
highlands, though it seems unlikely that they did so for the sole purpose of acquiring 
these higher quality raw materials.  If that had been the case, there would be a much 
higher percentage of the materials represented in the LE/M assemblages.  Rather, it 
appears that acquisition of these materials was embedded within or tangential to other 
activities (sensu Binford 1979).  It is apparent that the LE/M people of the QBT area did 
not organize their strategies for raw material acquisition around the availability of non-
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local resources, despite their higher quality.  Ultimately, however, the low frequency and 
wide separation of the artifacts manufactured from chalcedony and ‘silex’ do not permit a 
definitive assessment of the nature of its acquisition. 
Having established that LE/M populations of the QBT area relied almost 
exclusively on locally available resources for the production of their chipped stone tools, 
it is important to consider the possible explanations for this pattern.  The presence of non-
local materials, though minimal, indicates at least some awareness of those materials.  It 
seems likely that LE/M peoples would have recognized the ‘flakable’ qualities of the 
non-local materials, which are eminently better than the local quartz, quartzite, basalt, 
andesite, and rhyolite materials.  LE/M peoples likely would have weighed the costs and 
advantages of obtaining the better quality, non-local materials.  As with the Nanchoc 
Lithic Tradition (Rossen 1998:249), intended tool function appears to have been 
considered a more important factor than raw material quality.  As long as the local 
materials were of sufficient quality to create tools to perform all necessary tasks, there 
was no need to travel to a distant source location to obtain better quality material.  The 
issue of tool function is discussed further below, following the discussion of production 
trajectory. 
 
Stone Tool Production Trajectories 
 Odell’s cautionary note cited in the opening of this chapter about our views of the 
manufacturer’s intent in stone tool production helps demonstrate the point that LE/M 
Preceramic flake-based and unifacial technologies of the Central Andes may not have 
been ‘pretty’ or have had obvious stylistic markers, but they most certainly were 
functional and intentional.  Archaeologists should be wary of more traditional approaches 
to lithic analysis based on bifacial trajectories where a projectile point is the end-product 
and all else is considered a by-product.  Dillehay (2000), Rossen (1991, 1998), and others 
have identified unifacial industries in South America that were independent of bifacial 
technologies; one of the key distinctions between these lithic industries includes 
differences in the stages of reduction.  Because of the nature of the desired tool form and 
the greater tendency to curate tools in a bifacial industry, there are more stages involved 
(Dillehay 2000:92; Odell 2003:65), particularly as the manufacturer must remove more 
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late-stage flakes in order to achieve the end product in a recognizable style.  As such, 
bifacial technologies typically involve at least five to six stages of reduction (Boisvert et 
al. 1979:60-62).  It is this greater expenditure in effort and time that typically 
characterizes a formal technology.  Unifacial technologies, however, by virtue of their 
general expediency, involve fewer steps to achieve a desired form.  In the case of the 
NLT, Rossen (1998:249) identified three main stages: 
Stage 1 is represented by blocky, angular cores chipped from nodules and 
boulders, primarily collected in the rocky quebrada floors adjacent to the 
research sites.  Stage 2 consists of secondary flake tool types that have not 
been further shaped, trimmed, or thinned.  Stage 3 consists of secondary 
flake tool types that have been shaped, trimmed, or thinned into what are 
considered here to be recurring formal tool types. 
 
The NLT trajectory importantly identifies flake-based tools as the end-products—as the 
intended tool forms to which the reduction sequence was geared.  This is different than 
other projects (e.g., Rasmussen 1998) that continue to categorize utilized and retouched 
flakes as debitage rather than tools, thus perpetuating the notion that such tools were 
incidental, rather than planned products. 
As noted above, Rossen’s typology was not used to assign particular types to the 
QBT retouched flakes.  Rossen considered these NLT implements to be formal tools; 
retouched flakes of the QBT assemblages are considered informal or expedient tools in 
the present classification.  However, his three-stage production trajectory is germane, 
considering the proximity of the Nanchoc project area, temporal overlap of occupation at 
some QBT sites, and gross similarities in the chipped lithic tools, debris, and raw 
materials.  Most notably, perhaps, is the number of retouched (n = 16) and utilized flakes 
(n = 35), which comprise the majority (78.46%) of stone tools from LE/M contexts in the 
QBT assemblages (n = 65) (Figure 8.7).  Formal, non-limace-type unifacial tool forms 
represent 16.92% of the LE/M tools from survey and excavation. 
Rossen’s production trajectory forms the basis of the one used here (Figure 8.8), 
although it is adjusted to incorporate other categories of tools and debris that were not 
part of his typology, including: formal unifacial tools (as defined above), cortical flakes, 
partial cortical flakes, interior flakes, lipped interior flakes, broken flakes, flake 
fragments, and shatter (see Table 4.6 for detailed description of each artifact type).  In  
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Figure 8.7.  Distribution of LE/M Preceramic chipped lithic tool types (n = 65). 
 
 
 
Figure 8.8.  Diagram of the three-stage trajectory of lithic reduction used to evaluate the 
LE/M Preceramic chipped lithic assemblages of the QBT area (cf. Rossen 1991:Figure 4-
1). 
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Figure 8.9.  Formal uniface (L8) from Je-424.  Note the flake scars on the lower portion 
of the ventral side (on the right); the resulting flakes would have been lipped, had a 
faceted platform, and might have been mistakenly been associated with the production of 
a biface (illustration by Iris Brackamonte). 
 
 
addition, Stage 1 debris in this trajectory includes tested cobbles, cores, core fragments, 
cortical flakes, and partial cortical flakes; if these artifacts have evidence of utilization, 
they are considered Stage 1 Products.  Stage 2 Products include interior flakes, and 
broken flakes, flake fragments, and shatter without cortex that have evidence of 
utilization.  As with Rossen’s typology, Stage 3 Products include retouched flakes, 
regardless of the original form or the presence or absence of cortex.  This category also 
includes formal unifacial tools/fragments.  Although lipped interior flakes are most 
commonly associated with bifacial reduction (Sievert and Wise 2001:92), they may also 
result from the production of formal unifacial tools (e.g., Figure 8.9) and in rare cases 
from retouched flakes, which is why they are included in this trajectory as by-products of 
the production of Stage 3 tools.  Stage 3 debris also include flakes and shatter that are 
smaller than 1 cm2. 
It should be noted that three bifaces (representing 4.62% of the LE/M tools) were 
also collected from LE/M deposits in Block B at Je-431, and were associated with dates 
at or very near the beginning of the late Early Preceramic subphase (~9000 14C BP) 
(Table 8.1).  It should be expected that there would still be bifaces in the toolkit at that 
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time, as people would have not simply stopped making and using them to suit our 
artificial temporal boundaries.  However, since there were no other LE/M excavation 
contexts that yielded bifaces and since survey sites with bifaces were not included in this 
research, they are not included in this trajectory model.  If they had been, preforms would 
have been considered Stage 2 or 3 (depending on degree of completeness), and finished 
(or nearly finished) bifacial tools (e.g., projectile points) would have been considered as a 
separate Stage 4.  That said, it is possible that at least two of the three bifaces from Block 
B at Je-431 were produced in the locus where they were found.  The Paiján proximal 
(Artifact #391.1.1) was manufactured from rhyolite, of which two interior flakes, two 
lipped interior flakes, one broken lipped interior flake, and two flake fragments were also 
recovered from the LE/M deposits in Block B.  The fracture where the distal portion was 
separated from this fragment and the results of use-wear analysis, which did not identify 
any evidence of utilization (Dillehay, personal communication 2005), suggest that this 
tool was broken and discarded during the final stages of production.  Another biface 
fragment (#686.1.53) was manufactured from semi-opaque quartz; one small core 
fragment, eight interior flakes, two flake fragments and three pieces of shatter of this 
material were also recovered.  The third biface fragment (#389.1.1) was manufactured 
from toba, a material from which 1231 other LE/M artifacts from all stages of reduction 
in Block B, including seven utilized flakes, were manufactured.  It is plausible that some 
of these artifacts are debris from the production of the biface fragment, but without 
conducting refit analysis, it is difficult to know which and how many.  This tool fragment 
is a medial portion from the blade of a projectile point (probably Paiján) that use-wear 
analysis indicated may have been used for boring activity, such as drilling or perforating 
of hide (Dillehay, personal communication 2005). 
Among the LE/M Preceramic chipped lithic materials (n = 2955), most of the 
artifacts are flakes and shatter from various stages (n = 2893 or 97.92%) (Table 8.5).  The 
higher frequency of total debris compared to the number of tools is typical, as chipped 
lithic technologies are reductive by nature, resulting in abundant debitage for each tool 
produced.  However, given the tendency toward expediency, the by-products in this 
trajectory are more likely to have been considered as potential tools than typical bifacial 
trajectories.  Most of the debris falls within the combined category of Stage 2/3 by- 
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Table 8.5. Summary of the distribution of tools and by-products by stage and context. 
 Excavation Survey Total
Stage 1 Product 1 7 8 
Stage 1 Debris 54 421 475 
Stage 2 Product 8 19 27 
Stage 2/3 Debris 1212 806 2018
Stage 3 Product 3 24 27 
Stage 3 Debris 394 6 400 
Total: 1672 1283 2955
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Figure 8.10.  Distribution of debris by stage from LE/M excavation contexts and 
surveyed sites. 
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products (n = 2018 or 69.76% of the debris) (Figure 8.10).  Considering the fact that 
interior flakes, broken flakes, flake fragments, and shatter may result from the process of 
producing Stage 2 or Stage 3 tools, they are lumped in a Stage 2/3 debris category in this 
assessment of the distribution of artifact types by stage.  Stage 1 by-products (n = 475) 
represent 16.42% of the debris, and Stage 3 by-products (n = 400) represent 13.83% 
(Figure 8.10).  Not surprisingly, the only debris smaller than 1 cm2 was collected during 
excavation (Appendix 8), due largely to the screening of soil, which generally permits the 
collection of smaller materials that might otherwise be overlooked during survey or 
excavation.  During the course of the non-systematic survey, a sample of artifacts was 
collected from each site, but little effort was made to search for these very small 
materials.  As a result, the survey collections are necessarily biased toward larger 
artifacts, which may also explain the higher frequency of Stage 1 debris (n = 421) 
compared to those obtained during excavation (n = 54) (Figure 8.10). 
If we just examine the materials from excavation, the proportion of by-products 
from each stage may present a more accurate picture of the LE/M Preceramic trajectory.  
Stage 2/3 by-products consist of 1212 artifacts, representing 73.01% of the LE/M 
excavation debris, followed by Stage 3 debris (n = 394 or 23.74%) and Stage 1 debris (n 
= 54 or 3.25%).  As with other chipped lithic trajectories, we would expect that the earlier 
stages would be larger and fewer in number than those of later stages.  The abundance of 
Stage 3 debris among the tested sites may also reflect differences in activities and site 
function, a point that is discussed in greater detail in the Chapter 10. 
The distribution of unifacial LE/M tools (n = 62) is dominated by Stage 3 
products (n = 27 or 43.55%), followed by Stage 2 products (n = 26 or 41.94%) and Stage 
1 products (n = 9 or 14.52%) (Figure 8.11).  Stage 3 tools consist of 16 retouched flakes 
and 11 formal unifaces/fragments.  The metric data for these tools indicate interesting 
trends with regard to stage of production (Table 8.6).  The reductive nature of chipped 
lithic industries typically means that the tools and debris will become increasingly thinner 
and lighter with each successive stage.  That trend is apparent when we look at the Stage 
1 tools compared to Stage 2 tools (Table 8.6).  However, that trend is different with Stage 
3 tools, which are actually somewhat larger and heavier than those of the earlier stages 
(Table 8.6).  This is due in part to the fact that some of the retouched flakes in this  
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Figure 8.11.  Distribution of unifacial tools by stage from LE/M excavation contexts and 
surveyed sites. 
 
 
 
Table 8.6.  Summary metric data for unifacial LE/M tools from the QBT area. 
Tool Category 
Mean Length 
(cm) 
Mean Width 
(cm) 
Mean Thickness 
(cm) 
Mean Weight 
(g) N 
Stage 1 5.13 3.89 1.47 32.33 9 
Stage 2 4.43 3.78 1.17 22.15 26
Stage 3 (Retouched flakes) 6.22 4.14 1.71 43.54 16
Stage 3 (Uniface/fragments) 5.64 3.39 1.66 53.28 11
    Total: 62
 
 
 
category are manufactured on core fragments, cortical flakes, and partial cortical flakes 
that were selected out early in the reductive process for the purpose of manufacturing this 
tool type.  This supports the interpretation that retouched flakes were intended tool forms 
in this trajectory, rather than simply opportunistic by-products.  In addition, the larger 
size and form of the retouched flakes and unifaces in this category would have been 
conducive to functional uses that required a thicker, heavier tool edge (e.g., 
woodworking).  Tool functionality is addressed further below. 
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Of interest also is a possible change in tool size over time, as suggested by 
comparing the metric data for LE/M utilized flakes from excavation contexts (n = 9) with 
a limited set of utilized flakes from Early Preceramic (n = 6) and Formative (n = 4) 
excavation contexts (Table 8.7).  The average size of tools from LE/M contexts is 
significantly larger and heavier than those of the Early Preceramic Period (Table 8.7).  
This is consistent with a transition from a trajectory that is geared toward the production 
of bifaces, where expedient tools may be manufactured from waste flakes, compared to a 
trajectory that is geared explicitly toward the production of expedient and formal 
unifacial tools.  This trend continues into the later Formative Period with increasing 
thickness and weight of utilized flakes (Table 8.7).  This trend should be viewed with 
caution due to the small number of tools (n = 19) included in this assessment.  However, 
taken together with other evidence for changes in lithic technology, increasingly localized 
settlement (Chapter 10), and decreased hunting of larger game animals (Chapter 7) 
observed generally for these periods, the production of larger, heavier expedient tools 
over time is consistent with the concurrent decrease in the production of bifacial tools, 
such as projectile points. 
The differential distribution of tools from each stage among the sites with LE/M 
Preceramic occupation likely represents differences in intended tool function, duration of 
occupation, and to a lesser extent, the available raw material at each of the 42 sites from 
which these tools derive.  These differences among the sites and the significance of the 
associated tool forms are addressed further in Chapter 10 with assessment of site type and 
their distribution across the landscape.  In continuing the discussion of the overall LE/M 
lithic technological organization, general comparisons of tool forms and functions and are 
presented in the following section. 
 
 
 
Table 8.7.  Summary metric data for Early Preceramic, Late Early/Middle Preceramic, 
and Formative Period utilized flake tools. 
 
Mean 
Length (cm)
Mean 
Width (cm)
Mean 
Thickness (cm)
Mean 
Weight (g) N 
Early Preceramic 3.66 2.54 0.79 5.82 6 
LE/M Preceramic 4.47 3.39 1.17 18.78 9 
Formative 4.47 3.05 1.47 24.23 4 
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Stone Tool Forms and Functions 
 Assessing the nature of raw material procurement and the trajectory of stages 
involved in the production of chipped stone tools are essential components of prehistoric 
technological systems.  However, a fuller understanding of those technological systems is 
incomplete without an assessment of the varieties of tool forms in an assemblage and 
their intended or likely functions.  The various expedient and formal unifacial tool forms 
represented in the LE/M assemblages of the QBT area are presented, as well as the 
possible intended uses for these tools.  This assessment is informed, in part, by the results 
of use-wear analysis of selected specimens, which was conducted by Tom Dillehay.  
However, given the time-intensive nature of this analysis and the limited number of 
LE/M Preceramic tools recovered from intact, subsurface context, only a few specimens 
(n = 4) were analyzed for evidence of use-wear.  Assessing the functions of LE/M tools 
was further informed by comparisons with similar tools of the NLT tradition (Rossen 
1991, 1998), which were subjected to more intensive use-wear analysis (Dillehay and 
Rossen 2001). 
  
Stage 1 Utilized Flakes 
 As noted above, Stage 1 utilized flakes include tested cobbles, cores, core 
fragments, cortical flakes, and partial cortical flakes with evidence of use wear.  Stage 1 
utilized flakes are represented by nine tools from nine sites, including eight from surface 
context and one from excavation context (Table 8.8; Figure 8.11).  All but one of these 
tools is manufactured from local raw material, including toba volcánica (n = 4), fine-
grained basalt (n = 3), and quartz crystal (n = 1).  The single non-local specimen (L20 
from site Je-916) was a utilized flake manufactured from chalcedony that still had cortex 
on it, which appeared to have been water-worn, suggesting the possibility that the raw 
material was selected as a cobble from the nearby quebrada drainage.  All nine 
implements display evidence of utilization based on the presence of small, irregularly 
patterned flake scars along the left or right margin of the ventral or dorsal side of the 
flake, along the proximal or distal end of the ventral or dorsal side, or any combination of 
thereof (Figure 8.12). 
 
401
Table 8.8.  Metric data for tools based on the stage of production. 
Site Artifact # Length (cm) Width (cm) Thickness (cm) Weight (g) Stage
Utilized flakes (Stage 1)     
JE 783 L1 8.43 3.85 2.28 80 1 
JE 794 L5 5.3 5.71 1.78 45.8 1 
JE 833 L5 4.3 4.51 1.45 15.7 1 
JE 901 376.1.1 3.62 2.92 0.72 6.29 1 
JE 916 L20 3.29 1.88 0.91 6.2 1 
JE 949 L21 3.61 3.66 1.05 16.3 1 
JE 958 L5 6.27 3.89 2.01 46.4 1 
JE 978 L14 4.52 3.18 1.92 22.9 1 
JE 987 L7 6.81 5.38 1.08 51.4 1 
 Avg: 5.13 3.89 1.47 32.33  
Utilized flakes (Stage 2)     
JE 431 388.1.1 4.5 5.67 0.99 25 2 
JE 431 388.1.4 4.25 2.91 1.77 14.7 2 
JE 431 653.1.1 7.14 4.4 2.17 46.68 2 
JE 431 663.1.28 2.27 3.33 0.78 7.3 2 
JE 431 660.1.1 3.68 3.92 0.75 11.8 2 
JE 431 675.1.94 4.92 2.58 0.81 12 2 
JE 431 684.1.1 6.84 3.21 2.07 42.9 2 
JE 771 L7 3.95 3.12 0.68 10.5 2 
JE 774 L9 3.14 1.98 0.32 1.6 2 
JE 783 L8 6.38 4.04 1.26 41.7 2 
JE 784 L11 2 2.5 0.78 4.4 2 
JE 794 L9 3.4 3.11 1.07 10.7 2 
JE 823 L2 3.34 4.44 1.08 18.4 2 
JE 828 L6 3.1 5.05 1.15 25.5 2 
JE 874 L11 3.37 3.56 1.49 18.5 2 
JE 909 L4 3.34 4.14 1.48 19.6 2 
JE 917 L4 4.29 2.97 1.12 11.5 2 
JE 920 L7 4.86 8.35 2.59 68.8 2 
JE 924 L7 8.85 3.88 1.94 79.5 2 
JE 934 L1 6.28 2.96 1 17.7 2 
JE 935 L6 4 3.45 1.07 12.4 2 
JE 936 366.1.1 3.01 1.61 0.51 2.37 2 
JE 943 L7 3.64 3.31 1 11.5 2 
JE 950 L3 5.24 3.88 1.06 24 2 
JE 958 L8 2.91 4.71 0.69 9.5 2 
JE 961 L2 6.52 5.15 0.9 27.4 2 
 Avg: 4.43 3.78 1.17 22.15  
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Table 8.8.  (Continued)      
Site Artifact # Length (cm) Width (cm) Thickness (cm) Weight (g) Stage
Retouched flakes      
JE 937 355.1.1 6.92 3.89 2.75 50.97 3 
JE 765 L5     2.09 58.2 3 
JE 794 L8 6.27 3.41 1.3 28.7 3 
JE 796 L1-L2 5.86 5.36 0.75 20.3 3 
JE 808 L2 5 3.28 1.36 25.9 3 
JE 809 L12 6.25 4.24 2.78 73.5 3 
JE 823 L37 7.85 5.29 2.8 91.2 3 
JE 823 L39 7.7 4.86 1.63 56.4 3 
JE 845 L8 6.21 8.57 1 64.8 3 
JE 862 L7 9.14 4.19 1.14 54 3 
JE 865 L1 9.75 3.01 1.93 72.8 3 
JE 889 L6 3.95 3.39 0.93 14.6 3 
JE 891 L6 6.02 2.89 2.13 32.5 3 
JE 932 L1 3.7 3.17 1.48 17.2 3 
JE 943 L2 4.33 3 1.98 15.6 3 
JE 958 L7 4.39 3.56 1.23 19.9 3 
 Avg: 6.22 4.14 1.71 43.54  
Formal uniface/fragments     
JE 431 657.1.1 0.99 1.18 0.93 1.3 3 
JE 772 422.1.6 1.9 1.85 0.99 3.4 3 
JE 809 L11 9.12 3.73 1.7 59.9 3 
JE 810 L4 5.88 3.22 1.5 31 3 
JE 824 L1 12.25 5.67 2.1 176.1 3 
JE 898 L1 8.34 5.99 2.72 145.3 3 
JE 978 L20 5.9 4.06 2.02 60.1 3 
JE 792 L4 2.67 1.67 0.86 3.8 3 
JE 809 L10 4.51 2.93 2.03 28.7 3 
JE 809 L20 5.24 2.69 0.84 13.8 3 
JE 823 L14 5.28 4.28 2.55 62.7 3 
 Avg: 5.64 3.39 1.66 53.28  
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Figure 8.12.  Photo of a Stage 1 utilized flake of quartz crystal from Je-901 (#376.1.1). 
 
 
Stage 2 Utilized Flakes 
 Interior flakes, broken flakes, flake fragments, and shatter without cortex that 
have evidence of use, but lack retouch, are identified as Stage 2 utilized flakes.  Stage 2 
utilized flakes are represented by 26 tools from 20 sites (Table 8.8).  Of interest is the fact 
that seven of the eight tools from LE/M excavation contexts are from Block B at Je-431.  
This may indicate that Block B was located in a particular activity area involving the use 
of expedient tools.  At least two activities are indicated by the use-wear analysis 
(discussed below) of one of the utilized flakes and one retouched flake: woodworking 
and plant processing.  However, the presence of other artifacts, ecofacts, and features, 
including three biface or projectile point fragments, lithic debris, faunal remains, burned 
soil, and charcoal, suggests that this area may have also simply been designated for Late 
Early Preceramic refuse disposal and land snail midden. 
 As with the Stage 1 utilized flakes, the Stage 2 variety may exhibit evidence of 
use along any margin or end on either face of the original flake form (Figure 8.13a).  The 
key differences between Stage 1 and Stage 2 varieties are a lack of cortex present on the 
latter and an apparent decrease in size and weight from Stage 1 to Stage 2.  All of the 
LE/M Stage 2 tools from the QBT project area are manufactured from toba volcánica.  
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                                  a                                                                        b 
Figure 8.13.  Photos of flake tools: a) Stage 2 utilized flake from Je-431 (#653.1.1); b) 
Stage 3 retouched flake from Je-937 (#355.1.1); both tools are manufactured from toba 
volcánica. 
 
 
 
Stage 3 Retouched Flakes 
 In the chipped lithic production trajectory utilized in this study, Stage 3 tools 
consist of retouched flakes (regardless of original form or the presence/absence of cortex) 
and formal unifaces.  Retouched flakes comprise 16 of the 27 Stage 3 tools.  They were 
collected from 15 sites.  Only one of these retouched flakes was collected from 
excavation context; all others were collected during the surface survey (Table 8.8).  Two 
of these tools were collected from site Je-823; the remaining 14 sites each yielded only 
one retouched flake.  These tools were manufactured from local toba volcánica (n = 11), 
fine-grained basalt (n = 4), and coarse-grained basalt (n = 1).  Most of the tools have had 
flakes removed from the dorsal side, but there is variability in the location of retouching.  
Retouching may be evident on either or both of the lateral margins, the proximal end, the 
distal end, or any combination thereof (Figures 8.13b-8.16).  At least five of the 
retouched flakes are manufactured on early stage debris (i.e., core fragment, cortical 
flake, or partial cortical flake).  This is significant because it may demonstrate the 
intentionality of producing these simple, flake tools, rather than only seeing them as the 
incidental by-products of a bifacial production sequence. 
405
 
Figure 8.14.  Thick Retouched flake (L5) of fine-grained basalt from Je-765 in the Q. 
Talambo area. 
 
 
Figure 8.15.  Retouched flake (L1-L2) of toba volcánica from Je-796 in the Q. Talambo 
area. 
 
 
Figure 8.16.  Retouched flake (L8) from Je-462 (illustration by Iris Brackamonte). 
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Stage 3 Formal Unifaces 
 Formal unifacial tools or tool fragments comprise the remaining 11 implements in 
the Stage 3 category.  They were collected from 10 sites, including 9 from site surfaces 
and two from excavation (Table 8.8).  These tools were all manufactured from local raw 
materials, including opaque quartz (n = 1), semi-opaque quartz (n = 1), toba volcánica (n 
= 7), and fine-grained basalt (n = 2).  The flaking on these tools is more intensive and 
extensive than with the retouched flakes, with flakes being removed from the interior 
portion on one face as well as the margins (Figures 8.9, 8.17-8.18).  As with formal 
bifacial tools, these unifaces may exhibit bilateral symmetry and shaping (Figure 8.18).  
The larger size of these tools, which is often accompanied by a thicker tool edge, may 
indicate intended use for heavier-duty or repeat tasks (e.g., woodworking). 
 
Chipped Stone Tool functions 
LE/M stone tool function in the QBT area appears to be particularly linked to 
settlement and subsistence patterns of the populations who made, used, and discarded the 
implements.  Although LE/M populations appear to have shifted the location of their  
 
 
Figure 8.17.  Formal unifacial tool (L2) from Je-468 (illustration by Iris Brackamonte). 
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Figure 8.18.  Formal unifacial tool (L5) from Je-468 (illustration by Iris Brackamonte). 
 
 
residential base camps (see Chapters 9 and 10), they continued to enter the QBT area 
regularly and exploit the local resources, including the lithic raw material.  This resulted 
in the occupation or use of at least 139 sites in the QBT area, all of which contained 
evidence of stone tools and/or debris, though the intensity of lithic reduction and/or tool 
use varied among different types of sites.  Most of these sites (n = 109 or 78.4%), 
including processing stations, transitory stations/workshops, and quarries, were defined 
primarily or exclusively by the production, maintenance, and/or use of chipped stone 
tools (see discussion Chapter 10).  Specific discussions of tool production, maintenance, 
and use among individual sites are presented in Chapter 10 as part of the assessment of 
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site types and settlement organization.  However, some general comments that relate the 
overall assessments of LE/M tool functions are presented here. 
A number of sites (n = 22) demonstrate evidence of long term or repeat 
occupation, as indicated by large site size, depth of intact deposits, density of materials, 
and/or spatial organization of activity areas (see Chapters 6 and 10), reflecting a 
continued pattern of localized settlement that began with the Paijanense (Dillehay et al. 
2003).  They also continued to construct and occupy simple domestic structures, which 
typically had a stone-lined base that supported a superstructure that would have consisted 
of perishable materials (see Chapter 9).  Unifacial tools were sufficient to cut cane, reed, 
wood limbs, or other vegetal material that would have likely been used to build the 
superstructure of these huts (Donnan 1964).  If animal hides had been used as part of the 
construction, they, too, could have been processed using unifacial tools.  Use-wear 
analysis of two tools in the QBT LE/M assemblages indicates likely woodworking or 
hideworking functions.  A large utilized flake (#684.1.1) of toba volcánica from Block B 
at Je-431 has evidence of edge rounding, striae, and polish indicative of planing soft 
wood or fresh (wet) hard wood, perhaps indicating that this tool functioned as an adze or 
wedging instrument (Dillehay, personal communication 2005) (Figure 8.19).  A utilized 
flake (#366.1.1) from Je-936 had edge rounding, striae, and polish that resulted from 
scraping a hard to medium-hard material—likely hide (Dillehay, personal communication 
2005) (Figure 8.20).  Hideworking may have also been done in the process of producing 
clothing, bags, or other materials. 
As discussed in the previous chapter, LE/M subsistence strategies were focused 
on various resources within or near the QBT area (i.e., land snails, fox, lizard, mullet fish, 
columnar cactus).  None of the most prevalent food resources would have required the 
use of elaborate bifacial tools.  For example, land snails were collected in large quantities 
by simply plucking them from the trees, rocks, and cacti to which they adhered.  They 
were likely removed from their shells with fingers or cactus needles.  Unwanted portions 
of snail meat may be removed by hand or simple knife tools (Gálvez et al. 1994).  Lizards 
may be captured with the use of traps, which in modern times in the lower Jequetepeque 
Valley are manufactured from reeds (Gálvez et al. 1999).  Lizards may also be captured 
by directly extracting them from their holes or hunting them with a sling (Cabos 1982).   
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Figure 8.19.  Microwear evidence on artifact #684.1.1, a utilized flake toba volcánica 
from Je-431, TU 16 (photo courtesy of Tom Dillehay). 
 
 
 
 
Figure 8.20.  Microwear evidence on artifact #366.1.1, a small section of a utilized flake 
of toba volcánica from Je-936, TU 2 (photo courtesy of Tom Dillehay). 
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None of these activities would require the use of a projectile point or a bifacial 
tool.  Flake and formal unifacial tools are sufficient to cut or process perishable materials 
used to make other hunting equipment or process acquired game (e.g., cutting, slicing, 
hide processing).  Limited evidence for deer exploitation suggests the possibility that 
projectile technology continued into the LE/M phase.  The remains of a single deer were 
recovered from the surface of site Je-908, but there were no bifaces or biface thinning 
flakes in association.  It is possible that this deer was killed using a spear tipped with a 
Paiján projectile point, which only continued until sometime just after about 9000 BP.  
Alternatively, the deer may have died of natural causes and was scavenged by LE/M 
foragers.  Another possibility is that the deer may have been killed using a projectile 
manufactured from bone or wood, which have been documented at the Late Preceramic 
coastal site of Asia (Engel 1963).  These perishable tools would have been manufactured 
using unifacial chipped lithic tools to cut, plane, and shape the wood material into a 
desired projectile form.  The use of unifacial lithic tools for the production of such 
primary tools has, in fact, been argued for other unifacial industries (Richardson 1969, 
1978).  Given the lack of bifacial tools in the LE/M assemblages (with the exception of 
the three fragments from Je-431), it seems likely that continued limited hunting of larger 
game animals during this time would have been achieved using this latter technique.  For 
more information on possible tool functions, we can look to the comparable tools of the 
Nanchoc Lithic Tradition in the nearby Zaña Valley. 
 The NLT tools demonstrate evidence of a variety of general functions associated 
with the economic and settlement organization of a population who had begun to 
cultivate certain plants and occupied sites on a semi-permanent to permanent basis 
(Dillehay et al. 1998, 2007; Rossen 1991:289).  Most of the retouched flakes were used 
for slicing, cutting, or perforating, depending on the specific characteristics of the tool 
form.  Larger flake tools, such as large retouched cores, blocky retouched flakes, 
incurved retouched flakes, and large handled retouched flakes, were probably used for 
woodworking (see Richardson 1981 for discussion of another unifacial industry where 
the tools were used for woodworking).  Large retouched cores may have also been used 
for hoeing.  Unmodified flake tools were used for light-duty slicing and cutting activities. 
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 As noted in Chapter 7, no direct evidence for cultigens were identified in the QBT 
LE/M assemblages.  However, indirect evidence for plant processing and perhaps 
incipient cultivation were identified, including the presence of batanes and groundstone 
tool fragments on a number of sites (see Figure 7.7) and the identification of two 
rudimentary canals at sites Je-393 and Je-901.  Potential processing of plants, ostensibly 
for subsistence purposes, is further indicated by use-wear analysis of a retouched flake 
(#653.1.1) from Block B at Je-431 (Figure 8.21).  Edge damage and polish on this tool 
indicate that this tool was likely used in the chopping of a soft to medium material—
probably dry to moderately dry plant materials (Dillehay, personal communication 2005). 
  An additional Middle Preceramic tool was examined for evidence of use-wear.  
This small, utilized flake manufactured from quartz (#376.1.1) has striae indicative of 
cutting or slicing activities (Dillehay, personal communication 2005) (Figure 8.22).  The 
likely material that was being processed is indeterminate, however, the overlapping 
nature of the striae may indicate that this tool had multiple distinct uses (ibid).  The fact 
that it was manufactured from quartz, a very hard material, may have meant that it held a  
 
 
Figure 8.21.  Microwear evidence on artifact #653.1.1, a retouched flake of toba 
volcánica from Je-431, TU 13 (photo courtesy of Tom Dillehay). 
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Figure 8.22.  Microwear evidence on artifact #376.1.1, a small, utilized flake 
manufactured from quartz crystal from Je-901, TU 1 (note that the brighter areas resulted 
from light refracting off the crystal material) (photo courtesy of Tom Dillehay). 
 
 
sharper edge longer than other materials and may have been conducive to more than a 
single episode of use, as is typically expected for expedient stone tools.  That this tool 
was also collected on the same site as one of the rudimentary canals suggests the 
possibility that this tool was used to cut or slice plant materials, although such activity 
likely would have had to have been repeated heavily in order to leave striae across the 
quartz tool surface. 
 In sum, the retouched and utilized flakes and non-limace-style unifaces of the 
LE/M toolkit likely served multiple functions, including plant and hide processing, 
woodworking, and other general cutting, slicing, and perforating activities.  More specific 
discussions of chipped stone tool function in relation to other activities at individual sites 
are presented in Chapter 10. 
 
Groundstone Tools/Fragments 
 Although chipped stone tools and debris dominated the LE/M Preceramic lithic 
assemblage, a number of groundstone tools or tool fragments (n = 7) were recovered or 
observed from LE/M sites or contexts in the QBT area (Figure 7.7).  One mano and a 
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mano fragment were collected from Je-833 and Je-463, respectively.  Batanes were 
observed on at least four LE/M sites (Je-847, Je-890, and Je-913) and one multi-
component site, Je-937, with evidence of LE/M occupation (Figures 5.12 and 7.7).  The 
batanes largely consist of large slabs of stone (e.g., quartzite, toba volcánica) that have 
been modified through repeated use for grinding or pounding activity, and have not 
otherwise been intentionally shaped (Figure 5.12).  They are sufficiently large and heavy 
to make them too cumbersome to transport; as a result, the tool users likely produced 
these tools expediently using lithic raw material available on or near the sites where they 
were used and deposited, again supporting a pattern of reduced mobility. 
Groundstone tools such as these are typically associated with plant processing 
(Kraybill 1977; Odell 2003; Wright 1994), whether for subsistence or ritual purposes.  
However, groundstone tools are also known to have been used to process ochre in the 
Levant region for body painting (Henry 1989) and to pulverize meat from rodents, 
snakes, and lizards, as observed for ethnographic and archaeological examples from 
southern California (Yohe et al. 1991).  The archaeological evidence for this latter 
behavior was indicated through the use of blood residue analysis of selected groundstone 
tools (Yohe et al. 1991).  Without similar residue analysis, or even starch grain or 
phytolith analysis, we lack direct evidence for the function of the LE/M groundstone 
tools in the QBT area.  Considering the faunal evidence for lizard, rodent, and other small 
animal exploitation (see Chapter 7) and the indirect evidence for plant exploitation (e.g., 
rudimentary canal features), it is difficult to confidently ascertain a more specific 
functional interpretation.  Knowing that groundstone tools from other Andean 
assemblages (e.g., Aldenderfer 1993; Dillehay et al. 1989; Stothert 1985) have yielded 
evidence of plant processing makes that interpretation for this case more likely.  
However, it is also plausible that these tools served to process multiple materials—both 
floral and faunal. 
 The chipped lithic tool forms are largely expedient, represented by nine Stage 1 
utilized flakes, 26 Stage 2 utilized flakes, and 16 retouched flakes, with a few examples 
of formal tools, including 11 unifaces and uniface fragments.  These tools served various 
functions including plant and hide processing, woodworking, and the production of other 
primary tools manufactured from perishable materials.  They also likely served as 
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implements for cutting meat of deer, snails, fox, and lizards.  These activities and the 
generally expedient nature of both the chipped and groundstone tools are consistent with 
those of populations whose technological organization is based on abundant local raw 
materials, and whose settlement and subsistence systems are localized to map onto a 
range of resources within a circumscribed geographical area.  That is precisely what is 
proposed for the LE/M Preceramic populations of the QBT area.    
 
Lithic Technological Organization 
and Implications for Mobility, Economy, and Behavior  
 
The distinction between formal and informal unifacial tools is significant because 
there may be different implications of each with regard to the organization of technology, 
mobility, and economy.  As noted above, informal tools, such as retouched and utilized 
flakes, are relatively easy and quick to produce, but they do not typically hold a sharp, 
usable edge for very long.  Thus, these tools are perhaps most optimal in situations where 
the functional purpose and the necessary lithic raw material may be anticipated in 
advance and co-occur at or near the same location.  For example, if an LE/M hunter-
gatherer planned to hunt lizards at a particular location with snares and knew there would 
be lithic raw material available nearby that could be used to produce flakes to cut the reed 
or small branches to make the snare—and to cut the hide and meat of captured prey—
there would be no need to carry bulkier unifacial knives from the base camp.  
Alternatively, if there is an abundant quantity of lithic raw material near their residential 
or field camp, the occupants may decide to produce the snare on site and carry it to the 
hunting locus, and bring the captured lizards back to camp where they could produce, 
use, and discard expedient tools that are sufficient to handle the various tasks, particularly 
if there is no perceived end to the supply of raw material.  It is for this latter reason that 
informal tools have been typically associated with sedentary (or at least less mobile) 
societies (Parry and Kelly 1987).  People may trade off access to higher quality lithic raw 
material from a more distant source for lower quality, abundant raw material if it fits 
within their settlement/subsistence system, and it meets their functional needs.   
In a simplified assessment, this appears to characterize differences in lithic 
production strategies of the Early to Middle Preceramic Periods in the QBT area.  Early 
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Preceramic Fishtail populations occupied only a few sites in the QBT area, manufactured 
distinctive bifacial (and perhaps unifacial) tool forms—largely from non-local highland 
resources (e.g., chalcedony, “silex”), and appear to have been highly mobile.  We know 
little about their subsistence strategies in the QBT area, but they appear to have been 
focused on specific, targeted resources that co-occurred in eco-packages (Maggard 2008).  
Paijanense populations (ca. 11,000-9000 BP) likewise focused on particular eco-packages 
and maintained bifacial technology, but they also made use of flake and formal unifacial 
tools.  Their tools were largely manufactured from local raw materials and they 
demonstrated tendencies toward sedentism as they began to localize their subsistence and 
settlement patterns within the project area (Dillehay et al. 2003; Maggard 2008). 
By the LE/M Preceramic Period (~9000-4500 BP) people continued to occupy the 
QBT area through a pattern of localized settlement, though the nature of that occupation 
changed somewhat compared to their Paiján predecessors—as will be discussed in more 
detail in the following chapters.  The faunal and limited botanical data indicate that LE/M 
occupants continued to focus on locally available resources, but they appear to have 
shifted away from larger animals (e.g., peccary and deer) to focus on smaller species—
such as land snails, lizards, fox, and fish.  The fact that bifaces were only a minor 
component of the Late Early Preceramic technology until sometime just after 9000 BP, 
and appear to be absent from the Middle Preceramic technology, further supports this 
change in subsistence strategies and functional needs for tools.  Reduced mobility of the 
LE/M populations, planning of activities, and intimate knowledge of available materials 
and their geographical distribution on the landscape are suggested by the prevalence of 
expedient tool forms and use of groundstone tools, such as manos and batanes.  This 
reduction of mobility in the QBT area compares well with Middle Preceramic settlement 
patterns observed in the Zaña Valley (see discussion in Chapters 10 and 11). 
Groundstone tools, particularly batanes, are generally non-portable due to their 
larger size and weight—they probably became ‘site furniture’ (sensu Binford 1978) that 
could be used repeatedly during the course of an extended occupation or repeat 
occupations.  The use of groundstone tools further indicates the importance of plants in 
their economic strategies, a point that is also supported by the production of at least two 
Middle Preceramic rudimentary canals at Je-393 and Je-901.  Batanes also represent 
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examples of expedient tools, as they are typically fashioned out of large, flat rocks 
(usually of quartzite, toba volcánica, or basalt) that were likely not moved from their 
original location; they were altered through use, rather than intentional shaping.  Plants, 
and possibly meat, were pounded, pulverized, and/or ground on the rock surface, 
resulting in pitting and grooving indicative of such activities. 
The abundance of lithic tools and debris, which dominate the LE/M artifact 
assemblages, and the observed distribution of lithic raw material throughout the QBT 
area suggest that these populations had little concern for conservation.  With a perceived 
endless supply of raw material that was of sufficient quality, there was little need to 
produce tools intended for long-term use (unless the intended activity required such a 
form) or carefully prepare cores in order to maximize the number of potential tools that 
could be produced.  This explains, in part, the tendency to produce larger, heavier flake 
tools, which required less core preparation and time to produce.  The larger size of these 
flake tools was also likely the result of a lithic trajectory that was geared specifically 
toward the production of flake and unifacial tools, rather than bifaces. 
 
Summary 
 This chapter summarizes the characteristics of LE/M Preceramic lithic technology 
in the QBT area in terms of raw material procurement and use, stone tool production 
trajectories, stone tool form and function, and the significance of each for understanding 
other aspects of economic and settlement organization.  Late Early/Middle Preceramic 
populations almost exclusively utilized local lithic raw materials to produce flake and 
formal unifacial tools that were: 1) the intentional products of a three-stage trajectory; 
and 2) used to process plants, trees, hides, and small animals for subsistence, 
architectural, and other technological purposes.  This understanding of LE/M lithic 
technology is couched within a broader interpretive framework that draws on the 
paleoenvironmental, subsistence, and other survey and excavation data presented in 
previous chapters. 
The general picture is one of changing environmental conditions and settlement 
and subsistence strategies (see Chapters 5, 10, and 11).  As temperatures and aridity 
began to increase during the Early Holocene (reaching modern conditions in the project 
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area vicinity during the Mid-Holocene around 8500-5500 cal yr BP [Weng et al. 2006]), 
water sources became more intermittent and some springs may have dried up all together.  
The deer and peccary populations likely decreased, while the land snail, fox, and lizard 
populations remained steady—at least sufficiently so as to be relatively equally 
represented in the archaeological records for the Early and Late Early/Middle Preceramic 
periods.  Columnar cactus is documented in LE/M archaeological contexts of two 
multicomponent sites, Je-772 and Je-431, which date to ca. 8400 and 9000 14C BP, 
respectively.  No cactus species were documented in Early Preceramic contexts (ca. 
11,000-9000 BP), suggesting that this species likely became more prevalent with the 
changing environmental conditions, offering a new resource for exploitation by the LE/M 
occupants of the QBT area.  None of the more important floral and faunal species 
exploited by these populations would have required the use of bifacial technology, which 
at least partially explains the shift toward a more expedient technology.  Increasing 
aridity also likely pushed people to attempt to control the limited water resources, which 
may explain the Middle Preceramic development of the rudimentary canals on at least 
two sites, Je-393 and Je-901 (ca. 4600-6700 14C BP).  Meanwhile, people continued to 
familiarize themselves with local resources in the QBT area, including lithic raw 
materials, and exploit them regularly—mapping onto them in a localized strategy of 
subsistence, settlement, and possible territoriality.  Despite continued localization, the 
increasing aridity may have pushed people to adjust their settlement patterns compared to 
their Paijanense predecessors and relocate or disband their residential base camps, which 
is the subject of the following chapters.  Furthermore, Chapter 10 elaborates on the 
discussion of LE/M lithic technology presented above to identify the specific tool 
production, use, and discard activities at individual sites.  These more specific 
assessments of lithic economic activity, considered in tandem with evidence of other 
kinds of behavior (e.g., presence of domestic architecture, hearths, land snail features, 
etc.) and site characteristics (e.g., depth of deposits, site size, density of materials), help 
form the basis of the assessment of site types and overall settlement pattern. 
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Chapter 9: 
Changes in Domestic Architecture among Preceramic Foragers 
 
Data presented in Chapters 6-8 indicate several trends regarding the nature of 
transitional late Early through Middle Preceramic (~9000-4500 14C BP) occupation in the 
lower Jequetepeque Valley, which seem to suggest greater tendencies toward sedentism.  
Long-term and/or repeated occupations are indicated at several sites in the QBT area 
based on assessments of survey and excavation data (presented in Chapters 5 and 6), 
which resulted in the identification of: 1) features such as hearths, land snail middens, 
domestic structures, and other stone-lined features; 2) intact, subsurface deposits, some of 
which were as thick as 30-34 cm.; and 3) the deposition of abundant materials and 
evidence for a variety of activities.  As discussed in Chapter 7, analysis of faunal and 
limited paleobotanical materials collected from LE/M sites in the project area indicated 
that LE/M populations initially exploited a wider range of terrestrial and aquatic 
resources (including maritime species) around 9000 14C BP, but in the centuries that 
followed, began to focus more intensively on a limited variety of locally available species 
(e.g., land snails, lizard, columnar cactus) to the exclusion of marine species (Table 7.34).  
Chapter 8 presented an assessment of LE/M lithic technology, which indicated a shift 
from more bifacially-oriented chipped stone tool production to one based on the 
manufacture of expedient flake tools and some formal unifaces, not unlike the Nanchoc 
Lithic Tradition of the nearby Zaña Valley (Rossen 1991, 1998), sometime after about 
9000 14C BP.  These chipped stone tools were manufactured almost exclusively from a 
variety of locally-available raw materials.  In addition, like their Paijanense predecessors, 
LE/M populations continued to use groundstone tools, ostensibly for the purpose of plant 
processing.  All of these lines of evidence are reflective of populations who are 
transitioning toward more intensive, localized occupation, if not sedentism.  Based on 
this assessment, it is expected that there should be an increase in the number and size of 
LE/M structures, and perhaps tendencies toward increased aggregation, compared to their 
Early Preceramic (ca. 11,000-9000 14C BP) predecessors.  This chapter explores whether 
these changes, in fact, are observed, and what they imply. 
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Early through Middle Preceramic Domestic Structures 
A total of 38 Preceramic structures were identified among 17 sites in the QBT 
project area as a result of investigations carried out for the Proyecto Pacasmayo (Dillehay 
et al. 1999, 2001) and the subprojects in the Quebradas del Batán and Talambo (Table 
5.12).  As discussed in Chapter 5, the structures were manufactured by building a base of 
stones aligned next to one another—either to form a circular, semi-circular, ‘L’-shaped, 
‘V’-shaped, semi-rectangular, or rectangular-segmented form (Figures 5.13-5.15).  The 
stone base of each structure was a single course high and likely supported a 
superstructure manufactured from perishable vegetal materials, such as cane or reed 
thatching (see Donnan 1964; Gálvez and Becerra 1995).  Despite the similarities in basic 
construction techniques, the features occurred in variable form, size, and frequency 
across time and space (see Chapters 4-6). 
Though simple in design, the 38 stone-lined Preceramic structures required an 
investment of labor and time that would not likely have been expended for ephemeral, 
task-specific occupations, such as processing stations, transitory stations/workshops, or 
quarries.  As such, domestic structures are considered a basic element in the shift toward 
longer periods of occupation and, ultimately, sedentism (Bogucki 1999; Flannery 1972, 
2002; Hodder 1990; Kent 1991; Wilson 1988).  A single simple hut is not itself an 
indicator of sedentism, but when multiplied and occupied on a year-round basis by 
multiple family units at one location, it becomes one of the most significant units of 
measure for settlement permanency (Flannery 1972; Kent 1991). 
The variability in domestic structures of the Early Preceramic phase is presented 
below, along with a fuller discussion of the structures at two Early Preceramic long-term 
residential base camps, Je-431 and Je-790.  This is followed by a presentation of the 
changes in domestic structures during subsequent LE/M times (ca. 9000-4500 14C BP).  
These discussions of Early and LE/M Preceramic architecture invoke concepts presented 
in Chapter 2 with regard to the different interpretive potentials of domestic architecture, 
specifically with regard to their use as shelters, and what they indicate about site structure 
and settlement patterns, socio-economic organization, and the cultural landscape. 
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Early Preceramic Domestic Architecture (ca. 11,000-9000 14C BP) 
 Early Preceramic domestic structures represented the majority of the Preceramic 
structures identified in the QBT area (n = 30 or 78.9%) (Tables 5.12 and 5.15).  These 
stone-lined structures were of various forms, including ‘V’-shaped (n = 1), semi-lunar (n 
= 5), ‘L’-shaped (n = 5), and circular (n = 19) (Table 9.1; Figure 5.13).  The fact these 
structures are lined with stones, rather than simply having been constructed only of 
perishable materials, may intimate a concern for longer duration of occupation—a 
structure that is sturdy enough for more than a few days or weeks of occupation.  The 
single ‘V’-shaped structure at Je-439 measures 4.1 sq. m (Figure 5.13a), and is very 
similar in form and size to a Preceramic house identified at Site 106 AL-49 in the Río 
Grande de Nazca in southern Perú by Engel (1964:Figure 2).  The average length of the 
semi-lunar, paraviento-like structures is 3.9 m.  This is the same figure for the average 
length of the ‘L’-shaped structures, most of which are found on the same site (Je-790) 
with semi-lunar structures, likely indicating contemporaneity of these forms.  The 
average area encompassed by the Early Preceramic circular structures is 5.7 sq. m (Table 
9.2).   
Six of the Early Preceramic structures were tested with 1-m2 excavation units 
(Table 6.2), four of which were on Je-431 (Figures 6.26, 6.27, and 6.29); the other two 
tested structures were at Je-780 (Figure 6.32a) and Je-790 (Figure 6.34).  All of the tested 
structures were of circular form, except semi-lunar Structure 1 at Je-790.  Domestic 
middens located outside Structure 5 at Je-431 (Figure 6.27) and Structures 1-4 at Je-790 
(6.34) were also tested.  As noted in Chapter 6, the results of these limited excavations 
indicated several patterns.  First, the deposits within the structures were heavily deflated 
by wind and water erosion, and contained no evidence of living floors, internal hearths, 
or post molds (as identified among other Central Andean Preceramic structures 
[Aldenderfer 1993; Dillehay et al. 1998; Rossen 1999; Sandweiss 2005]).  Second, at 
least at Je-431, Je-439, and Je-790, most domestic activities—including those related to 
food preparation—occurred in open spaces outside the structures, where the depth of 
deposits was significantly deeper (ca. 25 cm bs) than those within the structures (no more 
than 5-7 cm bs).  Third, several of the structures at Je-431 may have functioned as 
protected knapping areas, rather than as shelters for sleeping or other activities, based in  
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Table 9.1.  Summary of forms and dimensions of Early Preceramic structures in the QBT 
area. 
Site Structure Form Dimensions Area (sq m) 
Associated 14C 
Date(s) BP  
Je-396 Structure 1 Roughly circular ca. 2 m diameter 3.1  
 Structure 2 Roughly circular ca. 2 m diameter 3.1  
Je-431 Structure 2 Roughly circular 1.5 m E/W x 1.5 m N/S 1.8  
 Structure 3 Roughly circular 1.8 m E/W x 2.3 m N/S 3.3  
 Structure 4 Roughly circular 2.8 m E/W x 2.4 m N/S 5.3  
 Structure 6 Roughly circular 2.8 m E/W x 3.8 m N/S 8.4 ~9900-10,100§ 
 Structure 7 Roughly circular 5 m E/W x 4 m N/S 15.7  
 Structure 8 Roughly circular 4 m E/W x 2.5 m N/S 7.9  
 Structure 9 Roughly circular 3.5 m E/W x 2.0 m N/S 5.5  
Je-439 Structure 1  'V'-shaped 1.7 m E/W x 3.2 m N/S 4.1 ~9900-10,100* 
Je-449 Structure 1 Roughly circular 2.5 m E/W x 1.7 m N/S 3.3  
 Structure 2 Roughly circular 2 m E/W x 1.5 m N/S 2.4  
Je-470 Structure 1 Roughly circular 3.9 m E/W x 4.6 m N/S 14.1  
Je-484 Structure 1 Semi-lunar 2.3 m E/W --  
 Structure 2 Circular 2.8 m E/W x 2.2 m N/S 4.8  
Je-780 Structure 1 Circular 2 m E/W x 2.5 m N/S 3.9  
 Structure 2 Circular 1.75 m E/W x 3.5 m N/S 4.8  
Je-790 Structure 1 Semi-lunar 7.4 m E/W -- ~9300-9600§ 
 Structure 2  'L'-shaped 5.6 m E/W -- ~9300-9600§ 
 Structure 3 Semi-lunar 3.8 m E/W -- ~9300-9600§ 
 Structure 4 Semi-lunar 3 m E/W -- ~9300-9600§ 
 Structure 5 Semi-lunar 2.8 m E/W --  
 Structure 6  'L'-shaped 2.3 m E/W --  
 Structure 8  'L'-shaped 5 m E/W --  
Je-804 Structure 1  'L'-shaped 2.8 m E/W --  
Je-897 Structure 1 Circular 1.9 m in diameter 2.8  
Je-954 Structure 1 Semi-lunar 3.8 m N/S --  
Je-970 Structure 1 Circular 3.5 m E/W x 3.4 m N/S 9.3  
 Structure 2 Circular 1.8 m  in diameter 2.5  
Je-1002 Structure 1 Roughly circular ca. 3 m in diameter 7.1  
*  based on dates reported in Maggard (2008); dates derived from samples in midden outside of the structure 
§ based on dates reported in Chapter 6 (see also Tables 6.12 and 6.14);  dates derived from samples in midden outside of the structures 
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Table 9.2.  Comparisons of the areas encompassed by circular or roughly circular, stone-
lined structures identified as Early, LE/M, and Late Preceramic. 
   Area Range (sq m) 
Preceramic Phase 
Number of 
Structures (n) Avg. Area (sq m) smallest  largest 
Early 19 5.7 1.8 15.7 
LE/M 4 9.1 1.8 15.9 
Late* 1 15.9 -- 15.9 
*a single carbon sample dated to 3690 ± 440 14C BP (AA57965) was recovered from within Structure 5 at Je-971. 
 
 
part on the large quantities of chipped lithic tools and debris that are associated with 
them.  Finally, the recovery of dated carbon samples from nearby domestic middens and 
hearths provides likely chronological indicators for several of the structural forms (Table 
9.1).  The oldest forms documented in the QBT area appear to be the ‘V’-shaped 
structure at Je-439 (9851 ± 58 [AA57949] and 10,056 ± 67 [AA57950] 14C BP) and 
circular Structure 5 at Je-431 (9983 ± 93; AA57963), both of which date to a 2-sigma 
calibrated range of ~12,000-11,200 cal yr BP (Table 9.1; Je-439 dates reported in 
Maggard 2008).  Based on dated samples recovered from Excavation Block B at Je-790 
(9530 ± 70 [Beta 185076] and 9334 ± 50 14C BP [AA57958]), Structures 1-4, which 
include three semi-lunar and one ‘L’-shaped form, date to ~11,000-10,300 cal yr BP 
(Table 9.1). 
These dated contexts associated with Early Preceramic domestic structures, which 
range between ~10,100 and 9300 14C BP, straddle the terminal Pleistocene/Early 
Holocene transition.  They also correspond well with the Late Paiján occupations of the 
Zaña Valley (Dillehay et al. 2003).  As discussed in Chapter 5, paleoenvironmental proxy 
data from the QBT area and the Laguna Compuerta (Weng et al. 2006) in the upper 
Jequetepeque Valley indicate that this was a time of more temperate and perhaps wetter 
conditions.  These conditions would have been conducive to longer periods of 
occupation, perhaps by aggregations of multiple social (family?) units, particularly if 
water availability was higher than it is today. 
The site types with which these Early Preceramic structures are associated and 
how they were incorporated into settlement patterns of the QBT area are topics that are 
discussed more fully by Maggard (2008).  However, two sites with Early Preceramic 
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domestic architecture are discussed in the following section because they represent 
patterns of occupation—namely those indicating a tendency toward semi-sedentism—that 
are not evident during subsequent LE/M Preceramic times.  The significance of this shift 
in settlement patterns is considered further in Chapters 10 and 11 in relation to larger 
issues of localization, socio-economic organization, domestication of space, and 
emerging complexity. 
 
Domestic Occupation at Early Preceramic Residential Base Camps: Je-431 and Je-790 
 Two sites with Early Preceramic domestic structures, Je-431 and Je-790, stand out 
from the others because of the number of these features that are identified at each 
location and other evidence that point to intensive, long-term occupation.  As noted 
elsewhere, Je-431 is a singular site with more Preceramic structures (n = 7), expansive 
land snail middens (n = 3), and knapping features (n = 39) over a larger area (516,780 sq. 
m) than any other Preceramic site in the QBT area.  With an area of 99,360 sq. m, Je-790 
is significantly smaller than Je-431, but it still contains a density of simple domestic 
structures (n = 7) and surface materials that is higher than most other Early Preceramic 
sites in the QBT area (see Maggard 2008).  The structures at each of these sites reflect 
different activities and aspects of socio-economic and settlement organization. 
 The seven roughly circular, stone-lined domestic structures at Je-431 were 
constructed in a somewhat expedient fashion.  The bases of most of these structures 
consist of larger rocks or boulders that were likely not moved from their original location, 
and smaller stones that were placed in the spaces between to create the desired, roughly 
circular form (e.g., see Figures 6.27 and 6.29).  By employing this construction method, 
the positioning of the structures was, in part, determined by natural features of the terrace 
landscape.  This is a more subtle indication of cultural manipulation of the landscape than 
constructing a hut whose base is formed entirely from stones that have been intentionally 
positioned.  As such, these structures at Je-431 could indicate a transitional phase 
between occupying and using the landscape as it exists to building and using entirely 
artificial constructions. 
 Though simple in form, these structures probably provide evidence of longer 
periods of occupation, a point that is supported by sheer size of the site (more than 1.5 
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km long) and density of artifacts and features, and by the presence of intact subsurface 
deposits of both Early and LE/M Preceramic age, some of which extended as deep as 
about 45-50 cm below surface.  The spatial organization of the structures may be 
suggestive of the number of Early Preceramic individuals or family units occupying the 
site at any one time, but we must also take into consideration that not all of these features 
were likely occupied as domestic huts.  Structures 2-4 (Figure 6.26) are agglutinated, 
indicating contemporaneity and that the occupants were likely closely related.  A test unit 
placed within Structure 3 indicated that the deposits were almost entirely deflated (~1-2 
cm; see discussion Chapter 6).  This structure contained concentrations of higher 
densities of lithic debris, whereas Structure 4 contained only one such concentration and 
Structure 2 had minimal evidence of lithics in the interior area (Figure 6.26).  Based on 
the quantity of lithic debitage collected within the excavated test unit and the density 
observed on the surface, it does not appear that the debris in Structure 3 was cleared to 
create a space for sleeping, nor is the evidence of other activities besides lithic knapping.  
Cleared spaces that may have been used for sleeping are, however, evident in Structures 2 
and 4 (Figure 6.26).  This could reflect differential functions of these structures.  Perhaps 
Structure 3 was intended primarily as a shelter where knapping could be done without 
interference of the gusty winds that blow in off the Pacific Ocean.  Structures 2 and 4 
may have served as loci where other activities—such as sleeping—may have been 
conducted, perhaps by two family units. 
 Like Structures 2-4, Structures 7-9 are closely aligned; in fact, Structures 7 and 9 
are agglutinated (Figure 6.29).  Two of the structures were tested, indicating no more 
than 5-7 cm of intact deposits.  Deflation of the deposits was further indicated by the 
recovery of a few Formative ceramic sherds on the surface within Structure 7; however 
these are considered to derive from an occupation that post-dates the construction and use 
of these structures.  The high density of lithic tools and debris, including Early 
Preceramic diagnostics, in the areas surrounding Structures 7-9 (Figures 6.12 and 6.29), 
coupled with the density of lithics within the structures themselves, supports the 
interpretation of these simple structures as being associated with earlier occupation of Je-
431.  Additionally, these forms compare well with that of Structure 5 (Figure 6.27), for 
which an Early Preceramic age determination was made based on a radiocarbon date 
425
obtained in the nearby domestic midden (see above).  As with Structure 2, however, the 
density of lithics within each of these structures and the lack of evidence for debris 
clearing, suggests that they likely served as protective shelters primarily for stone tool 
production or refurbishment. 
 Structure 5 and the associated land snail midden (Figure 6.27) represent the 
clearest evidence of Early Preceramic domestic activity at Je-431.  As discussed in 
Chapter 6, the low density of material and lack of intact subsurface deposits within 
Structure 5 vary significantly from the deeper deposits (~25 cm bs) of the nearby midden, 
which yielded substantial quantities of land snails, the remains of several other varieties 
of fauna, a hearth feature, carbon samples, and additional lithics (Tables 6.12 and 7.18). 
 Given the spatial separation of the clusters of Structures 2-4 and 7-9 and Structure 
5 (Figures 6.11 and 6.12), and the lack of more refined temporal indicators, it is difficult 
to argue that they were occupied contemporaneously.  Coupled with the fact that four of 
the seven Preceramic structures appear to have been used as knapping shelters, these 
features may not provide the best evidence of housing used by the Early Preceramic 
occupants at this site.  Given the other lines of evidence that indicate long-term 
occupation, I suspect that there are structures that have not yet been identified (either on 
the surface or in intact subsurface deposits), and/or that the Early Preceramic occupants 
built huts of entirely perishable materials.  More specific discussion of activity areas and 
the materials collected from Je-431, and how they reflect occupation of this site as a base 
camp is presented by Maggard (2008). 
 Whereas several of the structures at Je-431 may have served more as protected 
areas for stone tool production, the seven semi-lunar and ‘L’-shaped structures of Je-790 
are relatively clear of debris and likely reflect areas where people could sleep or perform 
other activities.  The spatial configuration and proximity of the structures suggests that at 
least Structures 1-4 may have been occupied concurrently, as well as Structures 5-6 
(Figures 6.33 and 6.34).  If we consider ethnographic data from some mobile populations 
(e.g., Kalahari San, Australian Aborigines), however, it is also possible that all seven 
structures were occupied simultaneously, and that spatial separation reflects social 
distinctions, or degree of relatedness among the occupants (Brooks et al. 1984; Nicholson 
and Cane 1991; Parkington and Mills 1991; Yellen 1977).  For example, one recent 
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Aboriginal campsite in western Australia was occupied by an extended family, including 
the grandparents, and a single male who was not closely related (Nicholson and Cane 
1991).  The adults and children slept in one windbreak, while the grandparents occupied a 
windbreak about 35 meters away, and the single male slept in a windbreak about 60 
meters away.  The spatial separation between the windbreaks reflected proximity of kin 
relationships (Nicholson and Cane 1991:318; see also Figure 13).  Using this case as an 
analogy, it may be that Structures 1-4 at Je-790 were occupied by people who were more 
closely related, perhaps members of the same extended family, and Structures 5, 6, and 8 
were occupied by individuals, elder couples, or other nuclear families who were more 
distantly related.   
We may further use ethnoarchaeological data from the west Australian Aborigines 
case presented by Nicholson and Cane (1991) to assess the range of possible number of 
occupants.  The structures at Je-790 compare well in size and form with windbreaks 
recorded by investigations of five recent hunter-gatherer camps in western Australia 
(Nicholas and Cane 1991:Figures 14, 16, 17, 19, and 23; summary data are presented in 
Table 9.3); the main difference is that the latter were manufactured entirely of brush and 
were not supported by a stone base.  This difference in construction is considered to 
likely reflect differences in duration of occupation, rather than differences in function.  
The Aborigine windbreaks were the loci of sleeping, stone working, food preparation, 
and cooking activities, and were occupied on a temporary basis (1-3 weeks) (Table 9.3).  
The number of people sleeping in the protected area of each windbreak varied depending 
on the size of the family or extended family group (Table 9.3).  People always slept 
perpendicular to the windbreak in areas that had been cleared of debris, though evidence 
of activities and hearths were identified between the sleeping spaces.  The length of the 
windbreaks, number and size of sleeping spaces, and the number of people (adults and, in 
some cases, children) who occupied them are summarized in Table 9.3.   
Several observations may be made based on these comparative data: (1) the 
average number of people per meter length of the windbreaks is 1.4; (2) the average 
length of the sleeping spaces is 1.7 m; and (3) the average number of people occupying 
the sleeping spaces is 2.7/space.  These figures may be used to determine the possible 
number of occupants of the paravientos at Je-790, depending on whether they slept  
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 Table 9.3.  Summary of ethnoarchaeological data presented by Nicholson and Cane 
(1991) on Aboriginal camps in Western Australia that had windbreaks. 
Campsite 
No. 
Windbreak 
form 
Windbreak 
length (~m)
Cleared area 
behind 
windbreak 
(~m) 
No. of 
sleeping 
areas Occupants 
Length of 
occupation 
people/m 
length of 
windbreak 
1 semi-lunar 5 6 x 2 3 
1 man, 2 
women, 3 
children 
2 weeks 1.2 
3 semi-lunar 5.5 ? 3 
1 man, 2 
women, 6 
children 
3 weeks 1.6 
4 semi-lunar 5.5 4.5 x 1.5 ? 2 grandparents 3 weeks 0.4 
7 'L'-shaped 7.5 9.5 x 4.0 2 ? 5-10 days ? 
11 semi-lunar 3 6.5 x 4 9 4 men, 2 women, 3 girls ? 3.0 
       Avg. 1.4 
 
 
 
 
Table 9.4.  Estimations of occupants of Je-790 based on comparisons with 
ethnoarchaeological data from Aboriginal camps in Western Australia (Nicholson and 
Cane 1991), where the average number of people/m length of windbreak is 1.4, the 
average length of the sleeping areas is 1.7 m, and the average number of people per sleep 
area is 2.7. 
Je-790 
Windreak 
length (m) Perpendicular*
Parallel** 
(1 person per sleep area)
Parallel*** 
(2.7 people per sleep area)
Structure 1 7.4 10 4 12 
Structure 2 5.6 8 3 9 
Structure 3 3.8 5 2 6 
Structure 4 3 4 2 5 
Structure 5 2.8 4 2 4 
Structure 6 2.3 3 1 4 
Structure 8 5 7 3 8 
 Total 41 17 48 
* calculated using the formula: windbreak length (m) x 1.4; rounded to the nearest whole number 
** calculated using the formula: (windbreak length (m) / 1.7); rounded to the nearest whole number 
*** calculated using the formula: (windbreak length (m) / 1.7) x 2.7; rounded to the nearest whole number 
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perpendicular or parallel to the structures (Table 9.4).  If, as the Aborigines, the 
occupants of Je-790 slept perpendicular to their structures, the estimated population may 
have ranged between three and 41 depending on whether a single or multiple structures 
were used concurrently (Table 9.4).  Alternatively, if the Early Preceramic Je-790 
occupants slept parallel to the structures, the population estimate would range between 
one and 48 depending on whether a single hut or all structures were occupied at once, and 
on the number of people in each sleeping space.  We lack the resolution of data to 
determine the orientation and size of sleeping areas on the leeward side of the windbreaks 
at Je-790; but accepting that at minimum, Structures 1-4 were occupied at once, the most 
significant occupation of the site may have involved between 11 and 32 individuals who 
were likely closely related. 
The fact that these occupants appear to have remained at Je-790 for an extended 
period and participated in communal food preparation—and perhaps consumption—
suggests a pattern of social organization that is more akin to settled populations with a 
more structured (i.e., less flexible) sense of group membership (sensu Wilson 1988).  
Regardless of the extent to which the occupants of Je-790 maintained a sense of group 
identity, that did not translate into significant internal socio-economic differentiation.  
The fact that the structures were all open (i.e., not fully enclosed) and that no formal 
storage facilities were identified on the site, indicates the persistence of an open system in 
which sharing resources probably continued to be the norm, and hoarding behavior was 
discouraged.  If Structures 5, 6, and 8 were occupied concurrently with Structures 1-4, as 
indicated above, that may reflect incorporation of individuals or family units into the 
group who were more distantly related. 
Early Preceramic semi-lunar and ‘L’-shaped houses at Je-790 were not only 
places that provided shelter against the wind.  They were markers on the landscape that 
would have been visible to others from the adjacent pampa several kilometers away (see 
Figure 6.1).  Investing in the construction of such a hut is not just about the small, simple 
shelter, but the place on which it is built.  If, as at Je-790, the hut was only intended as 
protection against the strong winds, why build several of them at the highest, most 
exposed elevation on the site where the effects of the winds are experienced most 
forcefully?  Why not build it in a ravine—as the Structure 8 was—or at a lower, more 
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protected elevation (as with Structures 5 and 6)?  That four of the seven structures at Je-
790 were constructed on the highest point of the site intimates that they may have 
functioned as more than shelters.  This high point on the site could have provided an 
advantageous perspective for spotting other people or game.  Furthermore, these 
structures could have conveyed meaning not only for the Paijanense foragers who 
occupied them, but for anyone who might have been traveling down from the highlands 
or up from the coast along the Río Loco de Chamán (see Figure 6.1).  They signaled a 
presence—cultural markers of ‘place’ as claimed by the Early Preceramic occupants.  
That presence and sense of place was not confined to this single site, Je-790.  It arguably 
encompassed the larger surrounding area—at least within the Talambo subarea, which 
appears to have been more intensively occupied by Early Preceramic Paijanense 
populations than the Batán subarea. 
These observations and possible interpretations of the nature of occupation of 
domestic structures at Je-431 and Je-790, and what they may indicate about Early 
Preceramic socio-economic organization, are considered further in Chapter 11 in the 
context of the processes of emerging complexity among Late Pleistocene to Mid-
Holocene foragers of the QBT area.  Before that discussion, however, the changes 
observed in LE/M Preceramic structures are presented. 
 
LE/M Preceramic Domestic Architecture (ca. 9000-4500 14C BP) 
Domestic structures occupied by transitional late Early to Middle Preceramic 
foragers represented a significantly smaller proportion of the Preceramic houses 
identified in the QBT area (n = 6 or 15.8%) (Tables 5.12, 5.15, and 9.5).  The forms of 
LE/M structures consisted of stone-lined circular (n = 4), semi-rectangular (n = 1) and 
rectangular-segmented (n = 1).  As with their Early Preceramic counterparts, these stone-
lined bases likely would have supported a superstructure manufactured from perishable 
materials (see Donnan 1964; Gálvez and Becerra 1995).  Only one of these structures was 
tested directly by placing an excavation unit within its interior area (Structure 1 at Je-890 
[Figure 6.5]), but it did not yield any carbon samples sufficient for dating.  As a result, 
we lack radiocarbon dates from direct contexts within any of the LE/M Preceramic 
structures.  Relative chronological assessment depended on comparisons of the forms of 
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these structures with those of known age from other areas of the Central Andes (see 
Tables 5.13-5.15).  In the case of Je-937, the possible age of Structure 1 was based on a 
radiocarbon determination recovered by excavation of a test unit in a nearby intact 
midden (Table 9.5; Figure 6.20). 
Recognizing the limitations of the relatively small sample size of LE/M structures 
compared to their Early Preceramic counterparts, some patterns may be suggested.  The 
circular/roughly circular structures assessed as LE/M in cultural affiliation at Je-472 are 
larger than the Early Preceramic varieties of this form, with the exception of Structure 7 
at Je-431 (Tables 9.1 and 9.2).  In fact, the limited data on circular structures of LE/M 
and possible Late Preceramic cultural affiliation suggest an increase in the average area 
encompassed by these features over time (Table 9.2).  This is a preliminary assessment 
that requires additional research to verify the cultural affiliation of each of the structures; 
however, it compares well with findings of Malpass and Stothert (1992) who identified a 
similar trend of increasing structure size in their comparative evaluation of house forms 
from southern Ecuador, Perú, and Chile throughout the Preceramic Period.  Malpass and 
Stothert (1992) attribute the increasing size of Preceramic houses over time to increasing 
size of the family unit occupying the structures and increasing tendencies toward 
settlement permanency, a point that is supported by other researchers in the Andes 
(Dillehay et al. 1989, 1998), Mesoamerica, and Near East (Flannery 1972, 2002).  
Corresponding data of LE/M occupation at Je-472 (and elsewhere in the QBT area), 
however, do not seem to support a pattern of increased sedentism; rather, they seem to 
reflect a decreased intensity of occupation compared to Early Preceramic foragers (see 
discussion below and in Chapters 10-11). 
 
Table 9.5.  Summary of forms and dimensions of LE/M Preceramic structures in the QBT 
area. 
Site Structure Form Dimensions 
 
Area (sq m) 
Associated 14C 
Date(s)  (BP) 
Je-472 Structure 1 Roughly circular 4.3 m E/W x 4.6 m N/S 15.5  
 Structure 2 Roughly circular ca. 4.5 m in diameter 15.9  
Je-890 Structure 1 Rectangular-segmented 6 m E/W x 1.8 m N/S 10.8  
Je-937 Structure 1 Semi-rectangular 3.6 m E/W x 4.5 m N/S 16.2 ~8700-8800* 
Je-971 Structure 7 Circular 2 m in diameter 3.1  
 Structure 8 Circular 1.5 m in diameter 1.8  
* based on charcoal sample from nearby TU 1, which dated to 8751 ± 47 14C BP (AA57969) 
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Two well-made circular structures at Je-971 (Structures 7 and 8 [Figure 6.40]) 
were identified as LE/M in cultural affiliation based on the abundant lithic debris but lack 
of Early Preceramic diagnostics in the vicinity.  These structures were similar in size or 
somewhat smaller than the Early Preceramic varieties (Tables 9.1 and 9.5).  Despite 
similarities in their size, however, there were differences apparent in the construction 
techniques.  The craftsmanship evident in the construction of Structures 7 and 8 at Je-971 
compared to the earlier circular structures suggested more deliberate placement of the 
rocks that formed the base (e.g., compare images of Structures 7 and 8 in Figure 6.40 
with Structures 2-5 at Je-431 [Figures 6.26-6.27]).  As noted above, several of the Early 
Preceramic forms appear to make use of larger rocks or boulders that likely were not 
moved much, if at all, from their original location as other smaller rocks were place 
around and between them to achieve the desired form, suggesting a sort of ‘expediency’ 
in construction technique.  Structures 7 and 8 at Je-971, however, consist almost entirely 
of the smaller stones, placed carefully end-to-end to form a complete circle that is only 
broken by the entrance (Figure 6.40).  Might this reflect a significantly greater amount of 
time, effort, and labor to construct these forms—which might then suggest greater 
duration of occupation?  That is difficult to assess based on the limited nature of intact 
deposits identified by the few test units excavated in Structure 7 and other Early 
Preceramic structures, which indicated largely deflated deposits (see Chapter 6).  It is 
possible that ethnoarchaeological reconstruction of comparable features may provide 
better insight on the significance, if any, of the somewhat more refined construction 
techniques observed for the LE/M features at Je-971 regarding construction time and 
labor output. 
The only semi-rectangular and rectangular-segmented Preceramic architectural 
forms were identified on sites that contained no evidence for Early Preceramic 
occupation, and, in the case of Je-937, nearby excavations yielded a carbon sample that 
dated to 8751 ± 47 14C BP (ca. 9900-9600 cal yr BP [AA57969]).  Each of the structures 
at Je-937 and Je-890 maintained characteristics that were similar to, yet distinctive from, 
those identified for a Tierra Blanca-phase house (ca. 7000-4500 14C BP) in the Nanchoc 
area (Dillehay et al. 1998:117).  Their size and internal segmentation compared favorably 
to their Zaña Valley counterparts.  The rounded corners of Structure 1 at Je-937 and the 
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possible interior hearth (Figure 5.14b) compare more favorably than do the squared-off 
corners and lack of internal hearths and prepared floors of Structure 1 at Je-890 (Figure 
5.15).  However, if the structure at Je-937 is associated with the date cited above, it 
would predate the Tierra-Blanca phase by perhaps at least 2700 years.  The proximity of 
site Je-937 and Je-890 to the Nanchoc area (Figure 4.1), coupled with the similarities of 
the structures, suggests some type of contact between the QBT and upper Zaña Valley 
during the mid-Holocene and perhaps as early as the Early Holocene.  Additional 
research to refine our understanding of the chronology and use of the structures at Je-937 
and Je-890 would help improve our understanding of the nature of the contact. 
It is important to note that the changes in LE/M domestic architecture occurred 
during the Early to Mid-Holocene transition.  As discussed in Chapter 5, local 
paleoenvironmental proxy data from the QBT area, and data from the nearby Zaña Valley 
(Dillehay and Netherly 1983; Dillehay et al. 1989, 1998, 2005, 2007; Rossen 1991) and 
the upper Jequetepeque Valley (Weng et al. 2006), indicate that this was a time of 
increasing temperatures and aridity.  Though insufficient as the sole explanatory factor 
driving the decreased construction and occupation of domestic structures in the QBT area 
during this time, environmental degradation would not have been conducive to the kinds 
of aggregated settlements associated with permanent occupation that are thought to have 
followed the intensive, localized patterns of social aggregation observed for the Early 
Preceramic Period in this area. 
 
Summary 
 In summarizing the changes in domestic architecture from the Early Preceramic 
Period to the LE/M Preceramic Period, several trends are observed.  First, there is a 
decrease in the total number of domestic structures identified.  Second, there is a decrease 
in the number of sites with multiple structures.  Third, and somewhat paradoxically, there 
is an apparent shift toward semi-rectangular and rectangular-segmented structures 
sometime during the LE/M timeframe, perhaps as early as ~8800 years ago (at Je-937).  
The trend toward this new structural form is comparable to that observed for other parts 
of the Andes (Dillehay et al. 1989, 1998; Malpass and Stothert 1992) and elsewhere 
(Flannery 1972, 2002), and is often correlated with shifts toward settlement permanency.  
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However, unlike other parts of the Andes (e.g., southern Ecuador), this change in 
structural form in the QBT area is not associated with village settlements, and the sites 
that contain the new form (Je-890 and Je-937) do not bare the hallmark signatures of 
permanent occupation.  As will be discussed in the following chapters, this pattern is 
significantly different than that observed for the nearby Zaña/Nanchoc area, where there 
was an increase in the intensity of occupation during Middle Preceramic times (Dillehay 
et al. 1989, 1998). 
Whatever social cohesiveness was developed among the Early Preceramic 
Paijanense occupants of Je-790 was not expressed by the occupation of multiple (3/+) 
domestic structures of any single site during the later LE/M Period in the QBT area.  
During this later time, communal efforts to acquire, process, and consume Scutalus 
appear to be indicated by the large, mounded middens of snail shells on 22 sites (Tables 
7.5 and 7.17), but they were not found in association with a series of small huts.  In fact, 
of the four sites that had LE/M Preceramic domestic architecture, only Je-937 had such 
evidence of communal subsistence behavior.  No or very few snails or any other 
subsistence remains were identified at the remaining sites with LE/M domestic structures 
(Je-472, Je-890, and Je-971).  One of the largest LE/M Preceramic snail middens, Feature 
42 at Je-431, measured 32 m E/W x 46 m N/S and extended as deep as 35 cm bs.  A 
block of five 1-m2 test units excavated within this midden yielded several radiocarbon 
dates around 9000 14C BP (ca. 10,100 cal yr BP) (Table 4.2), and the highest diversity 
and MNI of faunal remains of any Preceramic site we tested in the QBT area (Tables 7.8 
and 7.34).  Coupled with the density of land snails, the faunal data clearly indicate that 
this was a locus of intense subsistence activity—likely beyond the level of a single 
household.  No domestic structures were identified in the immediate vicinity of Feature 
42 (Figure 6.10), so it is difficult to assess just how many family units may have been 
supported by these resources.  Despite the obvious significance of this domestic activity 
area, we presently do not have evidence to indicate that the LE/M Preceramic communal 
activity of collecting and processing land snails at Je-431 or any of the other sites resulted 
in sustained social aggregation at individual loci within the QBT area. 
Considered as an individual line of evidence, this pattern, and the decreased 
number of LE/M domestic structures in general and lack of evidence for village 
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settlements, might suggest a more dispersed settlement pattern.  However, when 
considered with the other lines of survey, excavation, depositional, faunal, 
paleobotanical, and technological evidence presented in Chapters 5-8 that reflect greater 
tendencies toward sedentism, another interpretation may be offered.  As will be discussed 
further in the following Chapters 10 and 11, the LE/M sites identified in the QBT area 
may reflect only a portion of those occupied during the Early to Mid-Holocene in the 
broader area—encompassing the Zaña/Nanchoc area to the north and the 
Chicama/Cupisnique area to the south.  It could be that the reduced number of domestic 
structures can be accounted for by the fact that LE/M populations relocated their primary 
residential sites to another setting in relative proximity (e.g., mid-valley area of the Río 
Loco de Chamán or the Zaña/Nanchoc vicinity [Figure 4.1]), and returned to the QBT 
area on logistical forays.  Such a shift in settlement may have been at least partly 
facilitated by increasing aridity and temperatures (and likely decreasing water 
availability) in the QBT area that occurred during the Early to Mid-Holocene.  The 
evidence for sedentary villages or permanent residential camps among transitional late 
Early to Middle Preceramic sites that we expected to identify in the QBT area may exist, 
just in another location—perhaps one where the environmental conditions were more 
amenable.  However, given the other lines of evidence for persistent, intensive 
occupation in the QBT area, I suspect that such sites would not be too distant from the 
project area.  Such a change in settlement patterns would account for the apparently 
paradoxical evidence for: 1) persistent occupation and/or reoccupation of selected LE/M 
sites; 2) intensive, localized subsistence strategies; 3) an expedient technological 
organization that relied almost exclusively on local raw materials; and 4) the lack of 
LE/M residential base camps or village settlements in the QBT area.  The first three lines 
of evidence seem to indicate tendencies toward sedentism, but the fourth suggests the 
opposite.  More detailed consideration for what these lines of evidence mean with regard 
to changes in settlement patterns and environmental conditions, along with a site type 
assessment of all of the LE/M sites and components in the QBT area will be discussed 
further in Chapter 10. 
 
Copyright © Kary L. Stackelbeck 2008 
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Chapter 10:  
LE/M Site Types and Settlement Patterns 
 
 The previous chapters have presented data collected during survey of the QBT 
project area in the lower Jequetepeque Valley and excavation at selected sites.  These 
data permitted an assessment of the number of transitional late Early to Middle (LE/M) 
Preceramic sites (ca. 9000-4500 14C BP) in this area, and the cultural materials and 
features that were identified on their surfaces and in selected intact subsurface LE/M 
deposits.  Chapter 7 presented an interpretation of LE/M subsistence patterns based on 
the recovered faunal and limited palebotanical remains.  The recovered lithic debitage 
and tools were analyzed in terms of type, distribution, function, and raw material in order 
to evaluate LE/M technological organization in Chapter 8.  Descriptions of the domestic 
structures observed among several of these sites, including their forms, size, frequencies, 
associated cultural deposits, likely cultural affiliation, and potential socio-economic 
significance were presented in Chapters 4-6 and 9.  Chronological indicators, provided by 
a series of AMS dates from 7 sites (Table 4.2), provide a temporal framework that 
indicates persistent occupation throughout the LE/M phase.  These data, along with 
observations of site size, density of materials, and features, are used in this chapter to 
assess the LE/M Preceramic site types based on the definitions and expected 
archaeological correlates presented in Chapter 5 (Table 5.16).  The frequency of each site 
type and their distribution across the landscape in the QBT area are used to interpret the 
settlement patterns practiced by these LE/M foragers.  Collectively, these data inform our 
understanding of how local populations negotiated changes in the environment that began 
with the Pleistocene/Holocene transition, and possible changes in their socio-economic 
organization—topics that will be discussed in the context of localization, adaptational 
flexibility, and emerging complexity in Chapter 11. 
 
LE/M Preceramic Site Type Assessment 
 Several criteria were used to assess the site types among the LE/M Preceramic 
occupations of the QBT area, including: site size, density of surface materials, kinds and 
varieties of activities represented, and the presence or absence of domestic architecture, 
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hearths, canals, and other features.  The activities represented materially at these sites 
may be considered in five major categories: (1) resource acquisition (local vs. non-local); 
(2) stone tool production and/or refurbishment; (3) stone tool use and/or abandonment; 
(4) subsistence-related activities (acquisition, processing, and/or consumption of faunal 
and botanical resources); and (5) construction and occupation of shelter(s).  This list is 
not exhaustive of the activities that occurred among these sites, however, it does reflect 
the behaviors for which we recovered material markers.  As such, these activities 
represent the most useful criteria for preliminarily determining the nature of occupation at 
the LE/M sites, and their relationship to one another within an overall system of 
settlement in the QBT area.  The site types of the LE/M Preceramic settlement system 
include: long-term/repeat field camps; short-term field camps; processing stations; 
transitory stations/workshops; quarry; and special function site.  No residential base 
camps, as described in Chapter 5, were identified among the LE/M sites.  Evidence of 
LE/M Preceramic occupation comes from survey sites (n = 132), multicomponent sites 
with dated LE/M contexts (n = 6), and an additional multicomponent site that had limited 
evidence related to the occupation of two LE/M circular structures (Je-971).  
Classification of these sites is discussed below.  The spatial distribution of these sites by 
type are presented in Figures 10.1-10.3.  
 
Long-term / Repeat Field Camps (n = 10) 
 Among hunter-gatherer settlement systems, the field camp site type represents a 
“temporary operational center for a task group,” where occupants “sleep, eat, and 
otherwise maintain themselves” (Binford 1980:10).  In the absence of identified 
residential base camps, as with the present situation, these site types may become more 
significant in the overall functioning of the settlement system in a circumscribed area, 
particularly during logistical forays.  Summarizing the key points presented about this 
site type in Chapter 5, the techno-economic activities expected at field camps include tool 
production and refurbishing (likely reflecting a variety of tool types for multiple 
functions), processing and consumption of food, and, perhaps the construction and 
occupation of relatively sturdy domestic structures (i.e., not just manufactured from 
perishable materials).  Field camps that were occupied on a longer-term basis (i.e.,  
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Figure 10.1.  Distribution of all LE/M Preceramic sites and components by site type in 
the QBT area (see Figure 9.2 and 9.3 for closer-up views of the Q. del Batán and 
Talambo subareas). 
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Figure 10.2.  Distribution of LE/M Preceramic sites and components by site type in the 
Talambo subarea. 
 
 
Figure 10.3.  Distribution of LE/M Preceramic sites and components by site type in the 
Batán subarea. 
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several days to a week) or during repeated visits are expected to be large (i.e., >/= 5000 
sq. m) and to contain relatively dense concentrations of artifacts, features, faunal remains, 
and/or paleobotanical remains.  Ten such camps were identified among the LE/M site 
database, eight of which were located in the Q. del Batán subarea (Tables 10.1 and 10.2; 
Figure 10.3).  These sites are discussed in this section; the varieties of this site type that 
were occupied on a shorter-term basis are presented in the section that follows. 
 Five of the identified long-term/repeat field camps were assessed largely or 
entirely based on the surface materials and features (Je-463, Je-890, Je-916, Je-949, and 
Je-978).  Limited subsurface data were obtained from sites Je-463 and Je-890, but they 
did not negate the site type assessment that was indicated by the surficial data (see 
discussion of these excavations in Chapter 6).  The remaining five long-term/repeat field 
camps (Je-431, Je-772, Je-901, Je-937, and Je-1002) were assessed based on intact 
subsurface LE/M contexts from multicomponent sites where test units were excavated.   
 
 
Table 10.1.  Summary of the distribution of LE/M Preceramic site types in the Talambo 
and Batán subareas within the QBT project area. 
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Batan 
Subtotal 
QBT 
LE/M 
Total % 
Long-term/Repeat Residential 
Base Camp 0 0 0 0 0 0 0 0 0 0.0 
Short-term Residential Base 
Camp 0 0 0 0 0 0 0 0 0 0.0 
Long-term/Repeat Field Camp 0 2 0 2 5 3 0 8 10 7.2 
Short-term Field Camp 4 0 0 4 14 0 1 15 19 13.7 
Processing Station 18 0 0 18 23 0 0 23 41 29.5 
Transitory Station/Workshop 26 0 0 26 41 0 0 41 67 48.2 
Quarry 0 0 0 0 1 0 0 1 1 0.7 
Special Function Site 0 1 0 1 0 0 0 0 1 0.7 
Total: 48 2 0 51 84 3 1 88 139 100.0
*Je-472 also contains LE/M domestic structures, but it was included in the tabulations for surface sites. 
** Je-890 and Je-937 also contain LE/M domestic structures, but they were included in tabulations for the surface sites and 
multicomponent sites with LE/M component categories, respectively; only Je-971 is considered in this category. 
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Table 10.2.  Distribution of materials, features, and other site characteristics among LE/M 
Preceramic long-term field camps in the QBT area (n = 10) (● indicates presence of this 
element). 
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Je-431* ● ● ●  ● ●   ● ● ● ●          
Je-463 ●     ● ●  ●   ●       ●  ●
Je-772* ● ●   ●    ● ● ● ●          
Je-890 ●      ◊     ?  ●   ●   ●  
Je-901* ● ●    ●  ●  ● ● ● ◊         
Je-916 ●     ●   ●         ●   ●
Je-937* ● ●    ●   ●   ●  ●        
Je-949 ●     ●   ●         ●   ●
Je-978 ● ●   ● ●   ●         ●  ●  
Je-1002* ●       ●  ●§ ● ●          
* These are multicomponent sites that are included in this category based only on materials and features from dated LE/M Preceramic 
excavation contexts. 
◊ observed on the surface 
§ consists of two beads (one manufactured from marine shell; the other manufactured from unidentified bone) 
 
 
The summary data presented in Table 10.2 from these sites only derives from LE/M 
contexts; Early Preceramic and Ceramic Period data are not included and were not 
considered in the interpretation of the nature of LE/M occupation of each location.  For 
example, at Je-431, LE/M occupation is represented by substantial data from Block B 
(TUs 1, 13-16).  Early Preceramic data were derived from 11 other test units excavated at 
this site, but they are not included in the assessment of LE/M occupation at this site, and 
thus do not appear in Table 10.2. 
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Chronology 
 Examining the calibrated AMS dates obtained from five of the long-term/repeat 
field camps, we can develop a preliminary assessment of the chronology of LE/M 
occupation in the QBT area (Figure 10.4; see also Table 4.2 and Figures 10.2 and 10.3).  
Four of the five field camps from which LE/M radiocarbon assays were obtained date to 
the Early Holocene (~ 9600-8100 14C BP / 11,000-9000 cal yr BP), including Je-431, Je-
1002, Je-937, and Je-772 (see Sandweiss 2003 for discussion of dates for Late 
Pleistocene to Mid-Holocene in Central Andes region).  The other dated LE/M field 
camp, Je-901, yielded a date of 6670 ± 230 14C BP (AA57952; 7972-7027 cal yr BP) 
placing it within the Mid-Holocene timeframe; it also corresponds well with known 
Middle Preceramic occupations in the nearby Nanchoc area of the Zaña Valley.  Among 
the Early Holocene field camps, there is possible overlap in the occupation of Je-431 and 
Je-1002, or perhaps between Je-1002 and Je-937 (based on the 2-sigma date ranges; see 
Figure 10.4 and Table 4.2).  The dates used to develop this chronology were obtained  
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Figure 10.4.  Graph displaying the calibrated AMS dates obtained from five LE/M 
Preceramic long-term/repeat field camps (Je-431 [Block B]), Je-1002 [Feature 3], Je-937 
[TU 1], Je-772 [TU 1], and Je-901 [TU 1]) and a special function site (Je-393 [TU 1]) 
(see also Table 4.2 and Figures 10.2 and 10.3). 
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from relatively small areas of excavation.  The limited nature of the testing means that we 
do not presently have a full understanding of the breadth and nature of LE/M occupation 
at each of these field camps, much less the entire project area.  Given the preliminary 
nature of this chronological assessment, the gaps in dates between about 8400-6700  14C 
BP (~9400-7500) and 6700-4600 14C BP (~7500-5300 cal yr BP) (Figure 10.4) are not 
considered to reflect abandonment of the QBT area.  However, it does seem to be the 
case that the intensity of occupation in the project area decreases by the Mid-Holocene—
about the same time that intensive occupation has been documented in the Nanchoc area 
(Dillehay et al. 1989, 1998; Rossen 1991; see Tables 4.1-4.3).  This point is considered 
further below in a section that discusses LE/M Preceramic settlement patterns in broader 
context.   
The LE/M temporal affiliation of the long-term/repeat field camps for which we 
did not obtain radiometric dates was assessed primarily based on the associated lithic 
tools and/or features.  Chipped lithic tools from four of these sites (Je-463, Je-916, Je-
949, and Je-978) consisted of retouched or utilized flakes that resemble those from the 
Middle Preceramic (~8500-4500 14C BP) Nanchoc Lithic Tradition (NLT) of the nearby 
Zaña Valley.  However, the transition to a non-bifacial, flake-based tradition may have 
occurred shortly after 9000 bp, a few hundred years before the NLT became well-
defined.  For this reason, sites that yielded exclusively flake tools, but no radiocarbon 
dates, were classified within the somewhat broader transitional late Early to Middle 
Preceramic timeframe (~9000-4500 14C BP).  Future excavations at these and other sites 
may result in the collection of additional radiometric and cultural data that would help 
refine our understanding of the chronology and the contemporaneous and/or sequential 
occupation of sites in the QBT area. 
 
Site Size 
 The average size of the five surface sites assessed as long-term/repeat field camps 
is 9920.6 sq. m (this figure does not include the five subsurface components in this 
category because we do not presently have accurate data on the horizontal extent of 
LE/M occupation of each of their respective sites) (Table 10.3).  Three of the surface 
LE/M long-term/repeat field camps are large, while two are considered small.  The two  
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Table 10.3.  Range and average of site sizes among the different site types. 
Site Type Sites (n)
Smallest Site 
Size (sq. m) 
Largest Site 
Size (sq. m) 
Average Site 
Size (sq. m) 
Long-term/Repeat Field Camp 10 1776 14,732 9220.6 
Short-term Field Camp 19 225 42,500 5257.0 
Processing Station 41 100 21,684 3216.5 
Transitory Station/Workshop 67 24 19,200 1941.3 
Quarry 1 -- 1479 1479.0 
 
 
small sites are Je-890 and Je-978.  At Je-890, the fact that it was small was outweighed 
by the presence of one segmented, rectangular domestic structure, another stone-lined 
feature (possible storage unit), a wall that may have served a terracing-type function 
(perhaps for gardening), and a batán grinding stone (see Figure 6.5)—attributes that 
suggested at least longer-term occupation of a field camp. The absence of additional 
structures and the lack of significant intact subsurface deposits within Structure 1 
precluded consideration of this site as a residential base camp.  Je-978 is included in the 
long-term/repeat field camp category because it contained evidence of multiple activities, 
a variety of tools, snail shells scattered across the site and at least one snail midden, and a 
medium density scatter of surface materials.  Among the lithics at this site were at least 
three cores and three varieties of raw material.  These characteristics seemed to suggest 
greater duration of occupation than those of a site occupied for only a short time. 
 
Subsistence Activities 
All of the long-term/repeat field camps contained evidence of subsistence-related 
activities.  The most common faunal resource identified at these sites was Scutalus sp., 
the shells of which occurred either as dense scatters across the site or in dense, mounded 
middens at all sites except Je-890.  Subsistence behavior at this site was indicated moreso 
by the presence of a batán grinding stone (mentioned above) that may have been used for 
plant processing and two features that may have been related to gardening and/or storage.  
Other faunal remains besides snails were recovered from LE/M deposits at four sites 
(Table 10.2; see also Table 7.34), including desert fox, rodents, unidentified mammal, 
bird, lizards, salamander, and several varieties of fish, which varied by site and through 
time (see Chapter 7 and summary in Table 7.34).  The greatest variety of food resources 
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in any one context was found in the LE/M deposits of Block B at Je-431, which included 
varied terrestrial resources and some marine taxa (see additional discussion below). 
Although land snails were documented at each of the long-term/repeat field 
camps, the extent to which they were intensively exploited varied from one site to 
another.  As discussed in Chapter 7, the degree of intensity of land snail exploitation for 
six of these sites (Je-431, Je-463, Je-772, Je-901, Je-937, and Je-1002) was assessed 
based on the density of land snails from excavation contexts and the extent to which other 
subsistence resources were identified in the same contexts (see Figures 7.5 and 7.6).  
Based on this evaluation, land snail exploitation was most intensive and exclusive at Je-
937, Je-463, and Je-1002.  Intensive exploitation of land snails as part of a mixed 
economy was indicated at Je-431 (Block B) and Je-772.  Less intensive exploitation of 
land snails as part of a mixed economy is indicated at Je-901.  
Limited paleobotanical remains were recovered from four sites (Table 7.12; 
Rossen 2006).  Unidentified carbonized wood was identified in flotation samples from 
TU 1 at Je-901 and Feature 3 at Je-1002.  Carbonized cactus fragments, likely used as a 
fuel source, were recovered from a burn feature in TU 1 at Je-772.  Seeds from edible 
cactus fruit were recovered from the LE/M deposits in Block B at Je-431.  In addition, a 
rudimentary canal feature was observed on the surface at Je-901; preliminary assessment 
suggests that this feature is affiliated with the LE/M Preceramic occupation of the site as 
evidenced in the nearby Test Unit 1 (see Figures 6.17 and 6.18). 
Intact, subsurface hearth features, burned soil, and/or charcoal were identified at 
six long-term/repeat field camps (Table 10.2).  That faunal and limited paleobotanical 
remains were found within or near the hearth or burned soil features supports the 
interpretation that they were likely used for the preparation of food resources.  
Additionally, processing of land snails likely occurred in the mounded midden zones 
identified at seven long-term/repeat field camps (Table 10.2; see also discussion in 
Chapter 7 and Figure 7.5) based on the burned soil, charcoal, and burned shells that are 
commonly found in these features.  That all of the documented activity areas associated 
with food processing, and likely consumption, occurred in open spaces (i.e., not within 
domestic structures), suggests that food was prepared and eaten communally.  If this was 
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the case, it could imply a sense of social cohesiveness that is typically associated with 
more sedentary societies (P. Wilson 1988). 
 
Stone Tool Production and Use 
All of the long-term/repeat field camps contain debris from the production and/or 
maintenance of stone tools, though the relative abundance varies.  The density of debris 
among the surface LE/M field camps ranges from light (n = 1), to medium (n = 3) and 
high (n = 1) (Table 10.2; see also Appendices 1, 2 and 5-7).  The density of debris among 
the tested LE/M field camps ranges between 44.4 and 816.6 lithics/m3of excavated soil, 
with an average density of 312.7 lithics/m3 (Table 10.4).  The density of lithics in these 
excavation contexts may be reflective of the overall pattern for LE/M occupation of each 
of the tested sites, but that is difficult to argue based on the limited tested areas, which 
range in size from 1-sq. m to 5-sq. m, and varied in the actual volume of LE/M deposits 
excavated (Table 10.4). 
There is some variability in the kinds of stone tools represented at each of these 
field camps (Table 10.5).  The overall diversity of tools is generally low, particularly at 
six LE/M field camps where only one stone tool type was recovered (Table 10.5).  The 
diversity of tools was slightly higher at two sites, Je-463 and Je-978, where two types of 
tools were recovered (Table 10.5).  No unifacial or flake tools were recovered from Je-
890, nor were they recovered from the LE/M Feature 3 in Block A at Je-1002.  However, 
a batán grinding stone was recorded at Je-890 (Figure 5.12).  The greatest diversity of 
tools was identified in the LE/M deposits of Block B at Je-431, including 11 tools from 
three general categories (bifaces [n = 3], uniface [n = 1], and utilized flakes [n = 7])  
 
 
Table 10.4.  Density of lithic tools and debris in excavation contexts at LE/M long-
term/repeat field camps. 
Site/Context 
Excavated 
Volume (m3)
Chipped tools 
and debris (n)
Density 
(lithics/m3) 
Je-431 (Block B) 1.75 1429 816.6 
Je-772 (TU 1) 0.15 47 313.3 
Je-901 (TU 1) 0.25 71 284.0 
Je-937 (TU 1) 0.20 21 105.0 
Je-1002 (Feat. 3) 0.18 8 44.4 
Avg. 0.51 315.20 312.67 
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Table 10.5. Distribution of stone tool varieties by site among the long-term/repeat field 
camps (n = 10). 
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Total % 
Je-431(Block B) 1 1 1  1    7  11 52.4 
Je-463       1   1 2 9.5 
Je-772 (TU 1)     1      1 4.8 
Je-890          1 1 4.8 
Je-901 (TU 1)        1   1 4.8 
Je-916        1   1 4.8 
Je-937 (TU 1)      1     1 4.8 
Je-949        1   1 4.8 
Je-978    1    1   2 9.5 
Je-1002 (Feature 3)           0 0.0 
Total: 1 1 1 1 2 1 1 4 7 2 21 100.0
% 4.8 4.8 4.8 4.8 9.5 4.8 4.8 19.0 33.3 9.5 100.0  
 
 
(Table 10.5).  All seven of these utilized flakes were identified as Stage 2, indicating that 
they were from later stages of reduction (i.e., interior flakes, broken flakes, flake 
fragments, or shatter without cortex) (see Figure 8.9), which may be consistent with the 
other evidence for bifacial reduction in these deposits.  If the transition toward a more 
flake-based technology had occurred by the time LE/M foragers occupied Je-431, we 
would not have expected to find bifaces, and the utilized flakes might have been of the 
Stage 1 variety, which were recovered from later contexts at Je-901 and other long-
term/repeat field camps (Je-916, Je-949, and Je-978).  Stage 1 utilized flakes consisted of 
core fragments, cortical flakes, or partial cortical flakes with evidence of use-scars.  
Comparing general trends among all the LE/M sites and contexts, long-term/repeat field 
camps have a higher average number of tools per site, and a greater diversity of tool types 
represented than any other site type (Table 10.6).  This is consistent with the assessment 
that these sites were locations of a wider range of activities than the other site types. 
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Table 10.6.  Distribution of stone tool varieties by site type. 
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Long-term/Repeat Field Camp 1 1 1 1 2 1 1 4 7 2 21 23.3 2.1 
(n = 10)              
Short-term Field Camp     1 3 2 1 5  1 13 14.4 0.7 
 (n = 19)              
Processing Station    8 2 16 4 7 13 2 52 57.8 1.3 
 (n = 41)              
Transitory Station/Workshop    1 1 1     3 3.3 0.0 
 (n = 67)              
Quarry         1   1 1.1 1.0 
 (n = 1)              
Special Function Site           0 0.0 0.0 
 (n = 1)              
Total: 1 1 1 10 6 21 7 13 25 5 90 100.0 0.6 
% 1.1 1.1 1.1 11.1 6.7 23.3 7.8 14.4 27.8. 5.6 100.0   
*  all bifaces derived from one site, the LE/M Preceramic deposits of Block B at Je-431. 
 
Use-wear analysis conducted by Dillehay identified striae, polish, and edge 
damage that offer insight into more specific possible functions of some of the tools 
collected from LE/M long-term/repeat field camps, including: one biface fragment 
(389.1.1), one retouched flake (653.1.1), and one utilized flake (684.1.1) from Block B at 
Je-431; and one utilized flake (376.1.1) from Je-901, TU 1.  The biface fragment from Je-
431 was interpreted as likely being used for boring activity, such as drilling or perforating 
hide (Dillehay personal communication, 2005).  The retouched flake from this same 
context had edge damage and polish that indicated likely use in chopping dry to 
moderately dry plant materials (Figure 8.21, Dillehay personal communication 2005).  
The analyzed utilized flake from Je-431, Block B contained edge damage reflective of 
planning soft wood or perhaps fresh (wet) hardwood, suggesting that this tool functioned 
as an adze or wedging-type instrument (Figure 8.19, Dillehay personal communication 
2005).  That these tools all derived from deposits of Je-431, Block B further supports the 
interpretation that this site was the location of multiple, diverse activities for the LE/M 
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foragers who occupied it around 9000 14C BP (~10,100 cal yr BP).  An additional tool 
analyzed by Dillehay, a Paiján proximal fragment from Block B at Je-431 (391.1.1) did 
not display any microscopic indicators of utilization; it was likely broken during 
manufacture and discarded (Dillehay personal communication 2005).  Micro-wear 
analysis of the utilized flake from LE/M dated deposits of Je-901 (376.1.1) (~6700 14C 
BP / ~7500 cal yr BP) by Dillehay identified striae indicative of repeated cutting or 
slicing activities, though the material object of this activity was indeterminate (Figure 
8.22, Dillehay personal communication). 
The diversity of raw material varieties represented among the assemblages from 
the long-term/repeat field camps ranges between 2 (at Je-463 and in Feature 3 at Je-1002) 
and 12 (at Je-431 [Block B]), and averages 4.9 (Table 10.7).  The average number of raw 
material varieties is significantly higher than the other site types (Table 10.7).  This could 
reflect the fact that greater duration of occupation would have permitted the occupants to 
experiment more with the different raw materials that were available on or near the site 
(e.g., varieties of quartzite, quartz, and/or basalt).  Alternatively, the higher variability 
may reflect repeated occupations of the same location, with artifacts of only one or two 
kinds of material deposited during each visit.  Although the vast majority of the materials 
on these sites is manufactured from locally available raw materials (99.8%), three sites 
(Je-431 [Block B], Je-901, and Je-916) did have a few artifacts (n = 4) that were 
manufactured from non-local materials (i.e., varieties of chalcedony and silex) that likely 
derived from the highlands, but may have occurred in rare form as river cobbles in local 
drainages (Table 10.7). 
 
Table 10.7.  Summary of the distribution of collected chipped lithics and raw material 
varieties among LE/M sites and components according to site type. 
 Sites 
Chipped 
Tools/Debris
Lithics 
(Local)  
Lithics 
(Non-local) 
Raw Material 
Varieties 
Site Type (n)  (n) (n) % (n) % (range) (avg.)
Long-term/Repeat Field Camp 10 1680 1676 99.8 4 0.2 2-12 4.9 
Short-term Field Camp 19 253 251 99.2 2 0.8 1-4 2.6 
Processing Station 41 522 522 100.0 0 0.0 1-5 2.6 
Transitory Station/Workshop 67 920 917 99.7 3 0.3 1-6 2.9 
Quarry 1 11 11 100.0 0 0.0 1 1 
Special Function Site 1 11 11 100.0 0 0.0 3 3 
Total: 139 3397 3388 99.7 9 0.3   
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Local vs. Non-local Resources 
 Beyond the presence of non-local lithic raw material in the LE/M assemblages 
from Je-431, Je-901, and Je-916, there were few examples of other resources in the 
assemblages from long-term/repeat field camps that were acquired outside the project 
area.  The sole artifact that may be classified as ‘exotic’ due to its distant provenance was 
a marine shell bead recovered from Feature 3 at Je-1002 (Figure 6.25).  This shell was 
from a species of mollusk (Certidia valida) that is found in tropical mangrove settings, 
such as those of modern-day far northern Perú and coastal Ecuador.  Considering the 
likelihood that during the Early Holocene these mangrove settings were probably not 
much further south than their present locations (see Richardson 1978, 1983), we can 
estimate the minimum distance over which this resource was carried to arrive in the 
deposits at Je-1002.  The nearest modern mangrove setting for this mollusk is the area of 
Puerto Pizarro in northern Perú (Mora 2003; Appendix 9), some 600 km north/northwest 
of the Batán subarea.  As argued in Chapter 7, given this long distance, it seems most 
likely that this shell was acquired through trade—perhaps even down-the-line-
exchange—rather than direct procurement. 
Other limited evidence for materials acquired outside the immediate project area 
was identified in the LE/M deposits from Je-431 (Block B).  This evidence consisted of 
several marine faunal remains that derived from near-coastal waters of the Pacific Ocean, 
including two varieties of marine fish and at least one stingray (see Table 7.7).  These 
were the only clearly marine subsistence resources identified among any LE/M 
Preceramic site in the QBT area.  The coast is about 25 km west of Je-431, a distance that 
may be hiked in just over six hours one-way (estimated hiking time based on change in 
gradient [about 0.025 m/km traveled] and a pace of 4.11 km/hour [http://www.hence-
forth.com/Colorado_Hiking/1_Hiking_topics/planning_a_hike.htm]).  Limited marine 
resources have been identified in other Early Preceramic contexts (e.g., in TU 5 at Je-431 
[see Chapter 7] and other sites [Pavao-Zuckerman 2004; see also Maggard 2008]).  That 
the marine resources in Block B at Je-431 derive from deposits that date to the earlier part 
of the transitional LE/M Preceramic timeframe (~9000 14C BP / ~10,100 cal yr BP), may 
indicate a persistence of subsistence patterns that involved periodic forays to the coast or 
trade with populations living closer to the coast.  The absence of maritime resources in 
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later deposits (with the exception of the single marine shell bead mentioned above from 
Je-1002), suggests a change in subsistence patterns—and by extension, settlement 
patterns—of subsequent LE/M occupants of the QBT area.  This is not to suggest that 
fish were no longer exploited; in fact, limited fish remains were identified in Middle 
Preceramic deposits (~6700 14C BP / ~7500 cal yr BP) at Je-901.  However, these 
remains were identified as Osteichthyes (unidentified bony fish) and Mullet (Mugil sp.) 
(see discussion in Chapter 7 and Table 7.34).  While Mullet are known to inhabit marine 
environments, they are also found in brackish settings and fresh-water rivers (Pavao-
Zuckerman 2004).  Given the distance that Je-901 is from the coast (ca. 35 km), the lack 
of evidence for other marine resources, and the presence of terrestrial resources in these 
deposits, it seems most likely that these fish were acquired from a nearby river—and 
therefore are not considered non-local.  The remaining lithic, faunal, limited botanical, 
and house construction materials from LE/M Preceramic long-term/repeat field camps 
were acquired from within the project area. 
 
Domestic Architecture 
 Among the LE/M Preceramic long-term/repeat field camps three sites have 
evidence of domestic structures, though one is considered to be associated with earlier 
Paiján occupation.  One stone-lined structure was identified on each of three sites—Je-
890, Je-937, and Je-1002, all of which are in the Q. del Batán subarea.  The forms vary 
from one site to another, likely reflecting changes over time.  The site with the earliest 
evidence of occupation, Je-1002, contains multiple components, including Fishtail, 
Paiján, transitional late Early/Middle Preceramic, Moché, and Chimú.  The remains of a 
small, circular hut (~3 m in diameter) were identified on the site surface near Block A 
(see Figure 6.23).  At present, our understanding of LE/M occupation at this site is 
limited to Feature 3 in Block A, a large pit-type feature with burned soil, charcoal, and 
abundant land snails, a few lithic artifacts, and two beads (see Figure 6.25).  This feature 
dates to 8854 ± 62 14C BP (AA57943; ca. 10,200-9700 cal yr BP).  This excavation block 
and surface investigations also yielded substantial evidence of earlier Paiján occupation 
(see discussion in Chapter 6).  The size and form of Structure 1 suggests the likelihood 
that it is associated with this earlier component, based on similarities with Paiján 
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structures in the Zaña Valley that date to ca. 10,000 14C BP (Dillehay et al. 2003), and 
other sites in the QBT area that are considered to be Early Preceramic based on 
associated materials (e.g., Paiján projectile points).  Additional investigations at Je-1002, 
particularly excavations within the structure, may result in a different assessment. 
 The Preceramic domestic structure at Je-937, however, does appear to be 
associated with LE/M phase occupation.  This structure is semi-rectangular with a 
possible interior, stone-lined hearth area; it measures 3.6m E/W x 4.5 m N/S (see Figures 
5.14b and 6.20).  Although a few ceramic sherds were identified on the surface of this 
site, the majority of the surface materials and all of the subsurface materials from TU 1 
(see Figure 6.20) were from Preceramic occupation.  In particular, the subsurface 
deposits date to 8751 ± 47 14C BP (AA57969; 9900-9600 cal yr BP).  Assessing the 
temporal affiliation of Structure 1 is confounded by the fact that the form of the structure 
is similar to descriptions of those of the Tierra Blanca phase (~7000-4500 14C BP) of the 
Nanchoc area in the Zaña Valley (Dillehay et al. 1998:117), but the radiocarbon date 
from TU 1 is significantly older.  Without direct evidence from within the structure itself, 
it is difficult to know its date of construction and occupation.  However, given the nature 
of the associated materials from the site surface and TU 1, it is tentatively being assessed 
as an LE/M Preceramic structure.  Based on data previously presented in Chapters 5-8 
(and summarized in Table 10.2), this site appears to have been occupied by at least one 
social (family?) unit for an extended period based on several factors: 1) the size of 
Structure 1; 2) the density of land snails; 3) the presence of one burn feature within the 
intact deposits of TU 1 and another possible hearth feature in Structure 1; 4) the presence 
of a batán grinding stone on the site surface near TU 1; 5) the presence of two stone pile 
features of unknown function on the surface; and 6) the density of lithics and varieties of 
raw materials (n = 4) (see Figures 6.20, 6.21).  Collectively, these data indicate that the 
LE/M occupants of Je-937 were participating in a variety of activities that are consistent 
with the longer-term occupation of a field camp. 
 The last LE/M Preceramic long-term/repeat field camp with evidence of domestic 
architecture is Je-890.  As noted in previous discussions in Chapters 5 and 6, no other site 
in the QBT area has Preceramic architecture like Structure 1 at Je-890.  It is a 
rectangular-segmented form measuring 6 m E/W x 1.8 m N/S; the stone-lined base is 
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one-course high (Figures 5.15 and 6.5).  Although this structure was tested (see Figures 
6.5 and 6.6), it yielded no significant subsurface data (two flakes).  No radiocarbon dates 
were obtained, though the structure compares well with descriptions of the Tierra Blanca 
(~7000-4500 14C BP) structure at CA-09-77 in the Nanchoc area (Dillehay et al. 1998).  
That Je-890 is located in the northern reaches of the Q. del Batán and is, therefore, 
relatively close to the Nanchoc drainage (see Figure 6.1), may indicate contact between 
the two areas.  This structure and other associated features and artifacts identified on the 
site surface (see Figures 5.12 and 6.5) suggest relatively long-term occupation of the 
location by one social (family?) unit, though not on a permanent, residential basis.  If it 
had been occupied as a residential base camp, we would have expected to identify one or 
more prepared floors within Structure 1 with the excavation of TU 1, which was not the 
case.  Rather, the deposits were shallow (ca. 10 cm bs), no prepared floors were 
identified, the density of surface materials was light, and the site did not cover an 
extensive area.  Regardless, the diversity and nature of activities represented at this 
location suggested more than a brief visit.  A square, stone-lined feature that lies uphill 
from TU 1 may have been used for storage, and a single-course stone wall that lies 
downhill from Structure 1 may have been associated with possible horticultural activities.  
The construction and use of these various features is not suggestive of short-term 
occupation.  That stone tool production and the use of a batán grinding stone also 
occurred within close proximity of Structure 1 only adds to the variety of activities 
represented at Je-890.  It is possible that the grinding stone was used to process plant 
resources, which may have been collected and/or grown on or near the site (though we 
presently lack direct evidence for botanical remains). 
 
Other Observations of LE/M Long-Term/Repeat Field Camps 
Among these long-term/repeat field camps, Je-431 in the Q. Talambo subarea 
deserves additional attention.  Je-431 is unlike any other site in the QBT area, not only 
for the intense Early Preceramic occupation, but also for the early transitional LE/M 
occupation as indicated by the evidence from Excavation Block B.  The LE/M deposits in 
Block B are thicker than at any other site in the QBT area.  The chipped lithic materials 
from this context were abundant and manufactured from 12 varieties of raw material—
453
the highest variability of any of the LE/M sites or components.  It was the only LE/M 
context in the Talambo subarea to contain possible non-local raw material (silex), and the 
only in the QBT area to yield bifaces (a broken Paiján projectile point, secondary biface, 
and undifferentiated biface fragment) (Tables 10.5 and 10.6).  No other LE/M site yielded 
the number (n = 11) or variety of tools represented in the Block B deposits at Je-431 
(Table 10.5).  This context also yielded the highest variability of faunal remains, 
including eight terrestrial taxa and six aquatic taxa, among all LE/M sites and 
components (Table 7.34).  In short, the LE/M Preceramic occupation of Je-431 is more 
akin to Early Preceramic sites than any other LE/M site or component in the QBT project 
area.  This is perhaps not surprising considering the fact that these deposits date to about 
9000 14C BP (ca. 10,100 cal yr BP), which is at the beginning of the transitional LE/M 
timeframe.  As discussed in Chapter 5, stable isotope data from this excavation block 
indicate some tendency toward a higher ratio of C3 plants in the vicinity of Je-431, 
suggesting that forests and/or temperate plant communities were the dominant vegetation 
around 9000 14C BP.  However, the ratio of C3 plants was not as high as at other earlier 
sites (i.e., Je-439 and Je-996; Table 5.2).  As such, paleoenvironmental conditions of the 
QBT area appear to have begun to change around this time, becoming somewhat drier, 
and perhaps warmer, though modern conditions were probably not attained until perhaps 
around 8500-5500 cal yr BP (Weng et al. 2006).  It is possible that the LE/M occupation 
at Je-431 represents a situation where Early Preceramic technology and subsistence 
patterns persisted, perhaps because environmental, social, and other conditions had not 
yet changed so dramatically as to force a shift in those patterns.  This represents one of 
the last ‘gasps’ of Early Preceramic lifeways before LE/M foragers began to practice 
more dispersed settlement patterns, discontinue the production and use of bifacial tools, 
focus more intensively and exclusively on faunal resources from the foothills region (i.e., 
no longer exploiting resources that could clearly be identified as marine), and discontinue 
construction of substantial numbers of domestic structures in the QBT area. 
Turning to another of the long-term/repeat field camps, Je-901 may represent the 
advent of Middle Preceramic lifeways that are more comparable to those documented in 
the Zaña Valley.  The date obtained from TU 1 at this site, (6670 ± 230 14C BP / 7972-
7027 cal yr BP) compares well with Middle Preceramic occupations in the Nanchoc area 
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of the Zaña Valley, which is located some 17 km to the east/northeast of Je-901 (see 
Table 4.1 for distribution of Zaña dates).  Furthermore, the possible rudimentary canal 
feature documented on the surface of this site compares well with those identified at 
several sites in that area (Dillehay et al. 2005) (see discussion in Chapter 7).  It is 
tempting to suggest that the development of more arid conditions—between ca. 8500-
5500 cal yr BP—prompted the development or adoption of a technological means of 
manipulating decreasing water supplies.  This assessment is supported in part by the fact 
that the only other rudimentary canal feature in the QBT area was identified on another 
mid-Holocene site, Je-393, that dates to about 4600 14C BP (~5300 cal yr BP) (Je-393 is a 
special function site that is discussed further below).  Little detailed data have been 
recovered on these canal features, however, and we lack direct evidence of gardening 
activities or exploitation of cultigens.  As such, connecting the construction and use of 
these rudimentary canals to changing paleoenvironmental conditions is a preliminary 
assessment, the confirmation of which requires additional research. 
 
Short-term Field Camps (n = 19) 
 While ten LE/M Preceramic sites and components represent long-term or repeat 
occupation of field camps, there are 19 such sites that were occupied on a shorter-term 
basis (Tables 10.1 and 10.8).  Four of these sites are located in the Talambo subarea, and 
15 are located in the Batán subarea.  The site-type assessment of these locations is based 
only on data observable from the surface; a single 1-m2 test unit in an LE/M structure at 
Je-971 did not yield intact subsurface cultural deposits.  Characteristics that differentiate 
these sites from their long-term/repeat counterparts include: generally smaller site size, 
lighter density of lithic debris, and generally lower number and variety of tools.  
Although most of these sites do contain evidence of subsistence activity, it is not 
generally as dense or varied as at sites that have been occupied on a longer-term or repeat 
basis.  More specific discussion of the characteristics of LE/M short-term field camps 
follows. 
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Table 10.8.  Distribution of materials, features, and other site characteristics among LE/M 
Preceramic short-term field camps in the QBT area (n = 19) (● indicates presence of this 
element). 
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Je-464 ●   ●  ●      ●    ●
Je-472 ●         ●  ●   ●  
Je-774 ●   ●   ●     ●   ●  
Je-823 ● ● ● ●         ●   ●
Je-833 ●   ● ●        ●  ●  
Je-846 ●      ●     ●   ●  
Je-860 ●      ●     ●   ●  
Je-864 ●      ●     ●   ●  
Je-917 ●   ●   ●     ●   ●  
Je-918 ●      ●     ●   ●  
Je-921 ●      ●     ●    ●
Je-940 ●      ●     ●   ●  
Je-943 ●   ●   ●     ●   ●  
Je-944 ●      ●     ●    ●
Je-950 ●   ●  ●      ●    ●
Je-953 ●      ●     ●   ●  
Je-956 ●      ●     ●   ●  
Je-957 ●      ●     ●   ●  
Je-971* ● ●        ●   ●  ●  
* This is a multicomponent site; the data presented in this table are only those found in association with two LE/M Preceramic 
domestic structures on this site. 
 
Chronology 
 No radiocarbon dates were recovered from the short-term field camps.  The 
assessment of these short-term field camps as LE/M Preceramic temporally was based on 
similarities between lithics and, in two cases domestic architecture, that compared well 
with those of other known Early- to Mid-Holocene sites/contexts of the Central Andes 
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(e.g., Zaña/Nanchoc [Dillehay et al. 1989, 1998, 2003; Rossen 1991, 1998] and La 
Paloma [Benfer 1999], Caleta Huelen [Nuñez 1983; Zlatar 1983]).  There is presently no 
other chronological data that will permit an assessment of which short-term field camps 
were occupied coterminously or sequentially as part of the seasonal rounds of any one 
group. 
 
Site Size 
 The average site size is 5257 sq. m, with a range of 225-42,500 sq. m (these 
figures do not include Je-971 because the data pertaining to LE/M occupation of this 
multicomponent site are limited to Structures 7 and 8 and the immediate vicinity around 
them) (Table 10.3).  As noted above, the short-term field camps are typically smaller than 
their long-term/repeat counterparts, reflecting the less-intensive nature of occupation at 
these locations.  However, they are larger than the processing stations, transitory 
stations/workshops, and quarry site.  This pattern is to be expected considering the fact 
that more activities would have been conducted at short-term field camps than these 
other, more-specialized site types. 
 
Subsistence Activities 
 The present lack of excavation data from these short-term field camps places 
artificial constraints on our understanding of the subsistence activities for which we have 
direct evidence.  Indirect evidence for plant exploitation—potentially for sustenance—is 
suggested by the a mano ground stone tool that was recovered at one short-term field 
camp, Je-833 (Table 10.8).  The recovery of a utilized flake may further support this 
assessment based on morphological similarities to some flake tools of the Nanchoc Lithic 
Tradition whose functions have been identified as plant processing technology (see 
discussion Chapter 8).  No excavations were conducted at this location, so we do not 
know if there is subsurface data that might provide more substantial evidence of 
subsistence activities—plant-based or otherwise.  Regardless, the variety and density of 
materials at this location (see Table 10.8) do support the interpretation that it was 
occupied as a field camp on a short-term basis. 
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 Direct evidence for subsistence activities among the LE/M short-term field camps 
consisted of dense scatters or mounded middens of land snail shells at 15 sites (Table 
10.8).  The density of these terrestrial mollusks is considered to reflect subsistence 
activities that were more intensive than would be expected at processing stations or 
transitory stations/workshops.  The lack of evidence for stone tools or domestic 
structures, and the generally small size and light density of materials at ten of these sites 
were not considered to be characteristics of longer-term or repeated occupation.  As a 
result, these sites best fit the expected correlates for short-term field camps.  LE/M 
populations maintained themselves at these ten sites minimally by refurbishing stone 
tools, and processing and consuming numerous land snails.  They did not stay at these 
camps long enough to deposit evidence of more intensive or diverse activities. 
Among the other five sites with abundant land snails, each had evidence of stone 
tools, multiple lithic raw materials (2-4 varieties), and light-density scatters of surface 
materials; three were small (Je-774, Je-917, and Je-943) and two were large (Je-464 and 
Je-950).  The occupants of these locations participated in a somewhat more diverse 
variety of activities compared to the other field camps with land snails—as reflected by 
the presence of stone tools—but the duration of their stay was not sufficient to result in 
the density of materials that would be expected with long-term/repeat field camps.  
Nonetheless, the surface deposits at these sites provide insight into the subsistence 
behavior of the LE/M occupants, who minimally consumed large quantities of land snails 
and likely used their tools to process the snails (cutting away inedible portions) or 
perhaps other subsistence resources that were not visible on the surface. 
 
Stone Tool Production and Use 
Production and/or refurbishment of stone tools is evident at all of the short-term 
field camps based on the recovery of lithic debris.  The intensity of this activity was 
generally low based on the light density of materials observed on the surface at most of 
these sites (Table 10.8).  Somewhat more intensive lithic reduction was indicated at Je-
823, Je-833, and Je-971 based on medium-density scatters of debris (Table 10.8).  Lipped 
interior flakes that were probably associated with the production of unifacial tools were 
recovered from Je-823 and Je-971 (Table 10.8).  The only formal unifacial tool (of non- 
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Table 10.9.  Distribution of stone tool varieties by site among the short-term field camps; 
only seven of the 19 sites of this type yielded stone tools. 
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Total % 
Je-464       2    2 15.4 
Je-774         1  1 7.7 
Je-823     1 2   1  4 30.8 
Je-833        1  1 2 15.4 
Je-917         1  1 7.7 
Je-943      1   1  2 15.4 
Je-950         1  1 7.7 
Total: 0 0 0 0 1 3 2 1 5 1 13 100.0
% 0.0 0.0 0.0 0.0 7.7 23.1 15.4 7.7 38.5 7.7 100.0  
 
limace form) recovered from a short-term field camp was at Je-823 (Table 10.9).  The 
remaining debris appears to largely reflect reductive strategies associated with the 
production of more expedient flake-based tools, which comprise 84.6% of the tools 
identified among short-term field camp assemblages (Table 10.9; see also distribution of 
debris types in Appendix 8).  Examples of these flake-based tools were recovered from 
seven of the short-term field camps (Table 10.9).  Of these tools, most are utilized flakes 
(i.e., no evidence of shaping through the removal of pressure flakes) (n = 8 or 61.5%) 
(Table 10.9). 
Comparisons of the recovered stone tools with those of the Nanchoc Lithic 
Tradition suggest that they were used for various activities (slicing, cutting, perforating, 
or woodworking) depending on the material being processed.  More specific assessment 
of the tool functions would require the recovery of associated botanical or faunal remains 
and, perhaps, use-wear analysis of these tools—similar to that described above for 
selected tools from long-term/repeat field camps (Dillehay personal communication, 
2005).  Use-wear analysis on tools from these surface sites, however, would be 
problematic due to the fact that they tools were exposed to processes that my have altered 
the use edge (e.g., wind patination and trampling). 
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 The average number of raw materials from which tools and debris were 
manufactured at the short-term field camps was 2.6—a figure that is lower than the 
average varieties represented at long-term field camps and transitory stations/workshops, 
and the same as the varieties represented at processing stations (Table 10.7).  Three of the 
short-term field camps had artifacts manufactured from only one kind of local raw 
material.  Two sites, Je-943 and Je-860, each had one artifact from non-local raw 
material, but the remaining artifacts were produced from two to three varieties of local 
material.  The remaining 14 short-term field camps had lithics manufactured from 
between two and four varieties of local resources.  The LE/M occupants of these short-
term field camps overwhelmingly utilized a variety of raw materials that were available 
on or close to the sites (Table 10.7).  Collectively, the raw material data and kinds of 
stone tools recovered from the short-term field camps reflect the more expedient nature 
of the occupants’ technological organization.  This expediency consisted of making stone 
tools at or shortly before the moment of utilization, and not expending much effort in the 
acquisition of lithic raw material or the production of formal tools. 
 
Local vs. Non-local Resources 
 All of the materials collected from or observed on these sites were locally-derived 
except for two artifacts—one each from sites Je-860 and Je-943 in the Batán subarea.  
The non-local raw material from Je-860 consisted of a single partial cortical flake of 
chalcedony.  A broken interior flake of unidentified material was collected from Je-943; 
that this material could not be identified as one of the local varieties meant that its source 
could not confidently be assessed as being within the QBT project area.  These two 
artifacts represent less than 1% of the lithic tools and debris collected from sites assessed 
as short-term field camps (Table 10.7).  The remaining 99.2% of these lithics were 
manufactured from local varieties of quartz, quartzite (including toba volcánica), basalt, 
and andesite (see summary Table 10.7).  The raw material of the batán at Je-833, the 
structural remains of domestic huts at Je-472 and Je-971, and the copious land snails 
evident at 15 sites (Table 10.8) were derived locally.  That there is so little evidence for 
non-local materials, and no evidence for exotics, among these field camps reflects the 
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localized nature of LE/M Preceramic settlement patterns, and the relative abundance—or 
at least sufficiency—of available resources. 
 
Domestic Architecture 
 One LE/M site (Je-472) and one area of LE/M occupation at a multicomponent 
site (Je-971) had evidence of domestic structures.  Each site had two stone-lined 
structures that were considered to be contemporaneous due to similarities in form, size, 
and construction and spatial proximity.  The structures at Je-472 were roughly circular 
and measured 4.3 m x 4.6 m and ~4.5 m in diameter, respectively.  The structures at Je-
971 were well-made circular forms that measured 2 m and 1.5 m in diameter, respectively 
(see Figure 6.40).  Site Je-971 is multicomponent, with evidence of occupation from 
Early Preceramic Paiján through Chimú times (see discussion, Chapters 5 and 6).  The 
only evidence discussed here as reflecting LE/M occupation includes artifacts that were 
found in the immediate vicinity of these two structures (Structures 7 and 8) (see Figure 
6.40).  Although Structure 7 was tested, no intact subsurface cultural deposits were 
detected (see Chapter 6 and Figure 6.40). 
 The surface evidence associated with the LE/M Preceramic structures at Je-472 
and Je-971 was limited to lithic debris.  Neither context yielded evidence of subsistence 
activities (i.e., no faunal or paleobotanical remains or features were identified, or artifacts 
associated with food processing).  These loci were small with only light to medium 
densities of surface materials, which is not suggestive of long-term occupation.  
However, one would not likely expect houses at processing or transitory stations or 
quarries.  The occupants produced or refurbished stone tools at these locations, and 
apparently felt compelled to construct small, simple circular stone-lined huts—ostensibly 
as temporary shelter from the elements.  That each of these sites has two 
contemporaneous structures suggests that they were occupied by perhaps two family 
units.  The lack of recovered subsistence remains does not necessarily mean that the 
occupants did not consume food resources while at these sites; it is more likely that the 
brevity of their stays resulted in the deposition of a more ephemeral archaeological record 
that was difficult to detect from the limited investigations.  Subsurface investigations may 
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offer alternative insights into occupation at these sites, but based only on the surface data, 
it appears that they were occupied as short-term field camps. 
 
Processing Stations (n = 41) 
 Whereas multiple activities and more intensive occupation are evidenced at field 
camps, processing stations were the loci of the narrow, task-oriented activity of 
processing animals and/or plants that had been acquired in the vicinity.  Forty-one LE/M 
Preceramic sites were identified as processing stations based on the recovery or 
identification of tools associated with the processing of game or other food resources, or 
the remains of limited processed food resources themselves (Table 10.10).  Among these 
sites, 18 were located in the Talambo subarea and 23 were in the Batán subarea (Table 
10.1).  None of the sites yielded evidence of domestic structures or other features (note: a 
stone-lined hearth was identified at the multicomponent site, Je-898, though it could not 
be determined if the feature was associated with Preceramic or Chimú occupation).  
General observations of site size and evidence for subsistence and stone tool production 
activities among these processing stations are presented below. 
 
Site Size 
 The average size of the identified processing stations is 3216.5 sq. m (Table 10.3).  
This figure is smaller than that of the identified long-term/repeat and short-term field 
camps, but larger than that of transitory stations/workshops and the single quarry.  This 
pattern is to be expected given the fact that processing stations were loci of fewer 
activities over generally shorter spans of time than the field camps.  Most of the 
processing stations are small (n = 33 or 80.5%).  The few large sites (n = 8; see Table 
10.10) have light-medium density scatters of surface material, tools of only expedient 
flake-based form (i.e., retouched or utilized flakes), and no evidence of features (i.e., 
hearths or structures), subsistence remains, or groundstone tools.  These characteristics do 
not indicate use of these locations as field or residential base camps.  Rather, the 
relatively large expanse of surface debris among these six sites (ranging between 5586 
and 21,684 sq. m) likely resulted from repeated ephemeral occupations.  It is possible that 
these multiple, short-term occupations were multi-function in nature, but it is difficult to  
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Table 10.10.  Distribution of materials, features, and other site characteristics among 
LE/M Preceramic processing stations in the QBT area (n = 41) (● indicates presence of 
this element). 
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Je-423 ●  ●       ●    ● 
Je-424 ●  ●       ●   ●  
Je-426 ●  ●        ●  ●  
Je-427 ●  ●       ●   ●  
Je-462 ●   ●      ●   ●  
Je-465 ●   ●      ●   ●  
Je-466 ●   ●  ●    ●   ●  
Je-467 ●   ●  ●    ●    ● 
Je-468 ●  ●       ●    ● 
Je-473 ●  ●       ●    ● 
Je-476 ●  ●       ●   ●  
Je-480 ●   ●      ●    ● 
Je-765 ● ●  ●      ●   ●  
Je-771 ●   ●      ●   ●  
Je-775 ●     ●    ●   ●  
Je-783 ●   ●       ●  ●  
Je-784 ●   ●        ● ●  
Je-794 ●   ●      ●   ●  
Je-796 ●   ●      ●   ●  
Je-808 ●   ●      ●   ●  
Je-809 ●  ● ●      ●   ●  
Je-810 ●  ●       ●   ●  
Je-828 ●   ●       ●   ● 
Je-845 ●   ●      ●   ●  
Je-847 ●    ◊     ●   ●  
Je-862 ●   ●      ●   ●  
Je-865 ● ●  ●  ●    ●   ●  
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Table 10.10.  (continued) 
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Je-874 ●   ●      ●   ●  
Je-889 ●   ●      ●   ●  
Je-891 ● ●  ●       ●   ● 
Je-898 ●  ●      ● ●   ●  
Je-908 ●       ●   ●  ●  
Je-909 ●   ●      ●   ●  
Je-913 ●    ◊     ●   ●  
Je-920 ●   ●      ●   ●  
Je-924 ●   ●  ●    ●   ●  
Je-932 ●   ●      ●    ● 
Je-934 ●   ●      ●   ●  
Je-935 ●   ●  ●    ●   ●  
Je-958 ●   ●       ●  ●  
Je-961 ●   ●      ●   ●  
◊ observed on the surface 
? observed on the site surface, but may be associated with Ceramic Period occupation 
 
distinguish those functions based only on the available limited surface data. Given the 
evidence for several expedient tools that were likely manufactured on-site and then 
discarded after their use (Table 10.11), these six loci were classified as stations for the 
processing of some resource(s), though it is understood that they may have also served as 
transitory stations/workshops at other times.    
 
Subsistence Activities 
 One small site in the Batán subarea, Je-908, was the only location with evidence 
of the butchering of a large mammal.  A single cervid was identified based on faunal  
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Table 10.11.  Distribution of stone tools among LE/M Preceramic processing stations. 
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Je-423 1       1 1.9 
Je-424 1       1 1.9 
Je-426 1       1 1.9 
Je-427 1       1 1.9 
Je-462    1     1 1.9 
Je-465     1    1 1.9 
Je-466     1   1 1.9 
Je-467   1  2   3 5.8 
Je-468   1  1   2 3.8 
Je-473   1 1    2 3.8 
Je-476 1       1 1.9 
Je-480    2    2 3.8 
Je-765   1     1 1.9 
Je-771      1  1 1.9 
Je-783     1 1  2 3.8 
Je-784      1  1 1.9 
Je-794   1  1 1  3 5.8 
Je-796   1     1 1.9 
Je-808   1     1 1.9 
Je-809 1 2 1     4 7.7 
Je-810 1       1 1.9 
Je-828      1  1 1.9 
Je-845   1     1 1.9 
Je-847       1 1 1.9 
Je-862   1     1 1.9 
Je-865   1     1 1.9 
Je-874      1  1 1.9 
Je-889   1     1 1.9 
Je-891   1     1 1.9 
Je-898 1       1 1.9 
Je-909      1  1 1.9 
Je-913       1 1 1.9 
Je-920      1  1 1.9 
Je-924      1  1 1.9 
Je-932   1     1 1.9 
Je-934      1  1 1.9 
Je-935      1  1 1.9 
Je-958   1  1 1  3 5.8 
Je-961      1  1 1.9 
Total: 8 2 16 4 7 13 2 52 100.0 
% 15.4 3.8 30.8 7.7 13.5 25.0 3.8 100.0  
465
remains exposed on the surface of the site (Tables 7.1-7.4).  Some of the remains were 
burned (Table 7.4), indicating that the animal had not only been butchered at this 
location, but a portion of it had also been cooked there.  The incomplete nature of the 
specimen (Table 7.3) suggests that other portions were taken elsewhere, perhaps back to 
family or band members at a nearby camp.   
Land snail shells were observed on the surfaces of six sites (Je-466, Je-467, Je-
775, Je-865, Je-924, and Je-935) (Table 10.10).  In each of these cases, the land snails 
occurred as scatters across the site surface, rather than midden accumulations of shells.  
In addition, the density of other cultural materials was light, and five of the sites were 
small—indicating relatively ephemeral occupation.  Four of these processing stations are 
in areas where several other short- and long-term field camps with abundant land snails 
were located—namely Quebrada Higueron and a small side canyon near the mouth of Q. 
del Batán (Figure 7.3)—suggesting that these areas were target zones for the collection of 
this resource.  Collection, preparation, and consumption of this resource at processing 
stations were not as intensive as at the field camps, however. 
Limited evidence for possible plant processing was indicated at two processing 
stations, Je-847 and Je-913, based on the identification of batán grinding stones on the 
surface (Figure 10.5).  It should be noted that these tools have also been documented  
 
 
Figure 10.5.  Photo of a batán grinding stone on the surface of Je-847. 
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ethnographically and archaeologically elsewhere as being used to pulverize meat from 
small animals such as mice and lizards (Odell 2003:170; Yohe et al. 1991), both of which 
have been identified in the faunal assemblages from LE/M long-term field camps (see 
above).   
Stone Tool Production and Use 
 Other subsistence-related activities may be indicated indirectly at most of the 
processing stations based on the recovery of informal flake stone tools (at 28 sites) and 
some formal non-limace style unifaces (at 10 sites) (Tables 10.10 and 10.11).  As noted 
above and in Chapter 8, these tools resemble those of the Nanchoc Lithic Tradition 
(Rossen 1991, 1998), which were variously utilized for slicing, cutting, perforating, and 
woodworking. 
All 41 of the processing stations contained evidence of the production of chipped 
stone tools.  At most of these sites (n = 34 or 82.9%), the distribution of debris across the 
surface was light (Table 10.10), indicating the less-intensive nature of knapping activity 
at these location.  The lack of lipped interior flakes at all but three of these sites suggests 
a reduction strategy that was geared toward the production of Stage 1 or Stage 2 tools 
(i.e., utilized or retouched flakes; see Figure 8.8), which account for 40 of the 50 chipped 
stone tools recovered among this site type (Table 10.11).  It seems likely that the informal 
tools were produced at these sites for immediate use, and in most cases discarded before 
leaving the site. 
Among the processing stations that yielded stone tools (n = 39), most contained 
only one implement (n = 33 or 84.6%), which is consistent with an ephemeral occupation 
where limited activities occurred (Table 10.11).  One site in the Batán subarea, Je-809, is 
of interest because very few flakes were noted, but four tools were identified, including 
one uniface, two uniface fragments, and one retouched flake (Table 10.11).  This site is 
small, and there was no other evidence of surface features (i.e., hearths, structures, land 
snail middens) that would indicate occupation of this site as a field or base camp.  The 
presence of multiple tools suggests a somewhat greater intensity of tool use at this 
location compared to other processing stations; alternatively, the uniface tool and 
fragments may have simply been discarded because they were no longer functional or 
desired—perhaps having not been used at this location at all. 
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Local vs. Non-local Resources 
None of the collections from the LE/M processing stations contained evidence of 
non-local materials. 
 
Transitory Stations / Workshops (n = 67) 
 Sites of this type served as lookouts for hunters in search of game or other 
resources (Binford 1979; Dillehay 2000) and/or locations for the production or 
maintenance of stone tools.  Given the abundance of lithic raw material throughout the 
QBT area (see Table 5.4), and the fact that people had nearly 2000 years (since the 
beginning of occupation in the region) to become familiar with the distribution of this 
resource, it is reasonable to suggest that hunter-gatherers could have combined their need 
for stone with the need for visibility to observe the surrounding landscape in selecting 
certain loci for transitory stations.  Among the 139 LE/M sites/components in the QBT 
area, this site type is most abundant (n = 67), representing nearly half of the sites (Table 
10.1).  Twenty-six of these transitory stations/workshops are in the Talambo subarea, 
while 41 are in the Batán subarea (Table 10.1; Figure 10.6).  Discussion of the basic 
attributes observed for these sites is presented below and summarized in Table 10.12. 
 
Figure 10.6.  Distribution of transitory stations/workshops; the labeled sites are those that 
are large (i.e., >/= 5000 sq. m). 
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Table 10.12.  Distribution of materials, features, and other site characteristics among 
LE/M Preceramic transitory stations/workshops in the QBT area (n = 67) (● indicates 
presence of this element; ◊ indicates observed, but not collected). 
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Je-398  ●        ●   ●  
Je-400  ● ●       ●   ●  
Je-402  ●         ●  ●  
Je-403  ●         ●  ●  
Je-404  ●         ●  ●  
Je-428  ●        ●   ●  
Je-434  ●        ●   ●  
Je-437  ●        ●   ●  
Je-438  ●        ●    ● 
Je-444  ● ●       ●   ●  
Je-446  ●        ●    ● 
Je-448  ● ● ●        ● ●  
Je-460  ●        ●   ●  
Je-461  ●        ●   ●  
Je-469  ●        ●    ● 
Je-477  ●        ●    ● 
Je-479  ●        ●   ●  
Je-776  ●        ●   ●  
Je-781  ●        ●   ●  
Je-782  ●        ●   ●  
Je-786  ●        ●   ●  
Je-792  ● ● ●      ●   ●  
Je-797  ●        ●   ●  
Je-806  ●        ●   ●  
Je-807  ●        ●   ●  
Je-815  ●        ●   ●  
Je-816  ●          ● ●  
Je-819  ●        ●    ● 
Je-822  ●         ●  ●  
Je-824  ● ● ●      ●   ●  
Je-826  ● ●       ●   ●  
Je-830  ●        ●    ● 
Je-835  ●          ● ●  
Je-840  ●        ●   ●  
Je-848  ●        ●   ●  
Je-863  ●        ●   ●  
Je-867  ●     ●   ●   ●  
Je-869  ●        ●   ●  
Je-871  ●        ●   ●  
Je-872  ●        ●   ●  
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Table 10.12.  (continued) 
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Je-877  ● ●    ●   ●   ●  
Je-882  ●         ●  ●  
Je-883  ●        ●   ●  
Je-884  ●        ●   ●  
Je-887  ●        ●   ●  
Je-892  ●        ●   ●  
Je-902  ●        ●   ●  
Je-904 ● ●        ●   ●  
Je-910  ●        ●   ●  
Je-911  ●        ●   ●  
Je-923  ●        ●   ●  
Je-926  ●        ●   ●  
Je-928  ●        ●   ●  
Je-931  ● ●    ●   ●   ●  
Je-938  ●    ◊     ●  ●  
Je-939  ●        ●   ●  
Je-942  ●        ●   ●  
Je-951  ●     ●   ●   ●  
Je-965  ●        ●   ●  
Je-966  ●     ●   ●   ●  
Je-967  ●        ●   ●  
Je-974  ●        ●   ●  
Je-977  ●     ●    ●  ●  
Je-994  ● ●       ●   ●  
Je-999  ●        ●   ●  
Je-1000  ● ●    ●   ●   ●  
Je-1005  ●        ●   ●  
 
 
Site Size 
 Most of the transitory stations/workshops are small (i.e., areas < 5000 sq. m) (n = 
61 or 91.0%).  The average area among these sites is 1122.7 sq. m.  The small size of 
these sites reflects the short-term nature of their occupation, and the fact that they were 
utilized for relatively narrow, task-specific activities.  One site in particular epitomizes 
such ephemeral occupation; at Je-840 the lithic artifacts—all manufactured from one or 
perhaps two cobbles of toba volcánica—were scattered over a small area that measured 6 
m x 4 m.  Six of transitory stations/workshop sites are large (>/= 5000 sq. m), and have 
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an average area of 10,263.2 sq. m.  The average site size among all of the transitory 
stations/workshops is 1941.3 sq. m, ranging between 24-19,200 sq. m (Table 10.3).  The 
large sites all have light density scatters of lithics on the site surface, and the lithics 
consist only of debitage (i.e., no tools) (Table 10.12).  There is no evidence for 
subsistence remains among these large sites.  Based on these observations, these sites 
likely reflect loci that were utilized repeatedly by LE/M foragers as short-term transitory 
stations/workshops.  All six of these large sites (Je-438, Je-446, Je-469, Je-477, Je-819, 
and Je-830) are located on landforms that overlook open pampas and/or the intersection 
of two or more drainages (Figure 10.6), which would have been particularly 
advantageous for the observation of game, and might explain why these sites were 
occupied repeatedly. 
 
Subsistence Activities 
 A few land snails were observed on the surfaces of Je-867 and Je-877 in the Q. 
Batán subarea, though they did not occur in the abundance or mounded middens that 
would have been expected if they were exploited intensively as a food resource.  It is 
difficult to know if they were introduced into the site deposits through natural or cultural 
deposition.  As such, they cannot be definitively identified as subsistence resources that 
were utilized by the LE/M occupants.  No other transitory stations/workshops yielded 
evidence of faunal remains or other direct evidence of subsistence behavior.  That stone 
tools were recovered from three sites (Je-448, Je-792, Je-824) could reflect limited 
processing behavior (Tables 10.6 and 10.12). 
 
Stone Tool Production and Use 
 All of the transitory stations/workshops contained debris from the production or 
refurbishment of stone tools.  At most sites, however, the evidence for this activity was 
not intensive, and consisted only of light scatters of lithics on the site surface (n = 57 or 
82.6%).  The intensity of lithic reduction was somewhat higher at seven other sites, 
where the debris and tools were characterized as being of medium density.  At only three 
small sites was the density of debris identified as being high (Table 10.12).  At one of 
these sites (Je-816), the artifacts were manufactured from a single kind of raw material; 
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lithics were manufactured from three raw material varieties at the other two sites (Je-448, 
Je-835). 
 Lipped interior flakes were identified at ten sites, and were likely associated with 
the production of unifacial tools, which were found on two of these sites (Je-824 and Je-
792).  An additional tool—a retouched flake—was identified in the assemblage from Je-
448.  No other tools were recovered from the transitory stations/workshops.  That tools 
were produced, though not necessarily used, at these sites likely accounts for their 
absence among the remaining 64 sites of this type.  The tools (or perhaps preforms or 
cores) were taken elsewhere for use or further reduction.  The overwhelming majority of 
lithics collected from these stations were manufactured from varieties of raw material 
available within the QBT area (n = 917 or 99.7%; Table 10.7), which supports an 
interpretation of localized strategies of settlement. 
 
Local vs. Non-local Resources 
Two of the transitory stations/workshops contained limited evidence of non-local 
lithic raw materials: Je-444 and Je-904, both of which are located in the Batán subarea.  
Je-904 contained two artifacts (one core, and one interior flake) and Je-444 had a single 
flake manufactured from chalcedony.  These three artifacts comprise only 0.3% of the 
lithics collected from transitory station/workshop sites (Table 10.7).  No other non-local 
or exotic materials were collected from these sites. 
 
Quarry (n = 1) 
 A single formal quarry was identified among the recorded LE/M Preceramic sites 
in the QBT area.  This site, Je-987, was located in the Batán subarea near the intersection 
of the Q. Higueron and Q. del Batán (Figure 10.3).  This site measured approximately 
1470 sq. m in area, placing it in the small site size category.  No subsistence activities, 
structures, or hearths were observed on the site surface (Table 10.13). 
 Site Je-987 was classified as a quarry based on the evidence for extraction and 
early-stage reduction of very fine-grained quartzite (toba volcánica), which outcropped in 
boulder form near the base of Cerro Organos and smaller chunks that rolled downslope 
onto the adjacent terrace on which the site was located.  The boulders and chunks bore  
472
Table 10.13.  Distribution of materials, features, and other site characteristics of the 
single LE/M Preceramic quarry in the QBT area (● indicates presence of this element). 
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the evidence of having been worked; they were likely used to extract cores that were 
further reduced on-site or elsewhere.  All of the observed and collected lithic artifacts 
were manufactured from toba.  Early-stage reduction on-site was indicated by the 
presence of large cortical and partial cortical flakes, which comprised over one-third of 
the small sample of collected debris (n = 11) (Appendix 8).  Many other pieces of early-
stage reduction debris were observed but not collected.  A single tool—a large partial 
cortical flake with a series of uses scars along the left ventral margin—was identified in 
the collection.  It may be that this tool was used on-site and then discarded.  
Alternatively, it may have been manufactured and used on a nearby site, and discarded at 
Je-987 where it could be immediately replaced in the owner’s toolkit with another tool or 
piece of raw material.  Without the aid of subsurface excavation data or evidence on the 
surface for other activities besides knapping, it is difficult to know for certain.  
Regardless, that this was the only tool observed or collected from this site, and no other 
cultural materials were identified besides lithic debris, supports the interpretation that this 
location functioned primarily as a quarry and early-stage reduction activity area. 
 Although this was the only formal quarry identified among the LE/M sites in the 
QBT area, it was not the only source location for lithic raw material.  Various chunks and 
boulders of quartz, quartzite, rhyolite, and basalt were found throughout the project area, 
either on hillslopes and adjacent terraces, or in the dry quebrada drainages.  The quality 
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and form of the material varied, but the abundance did not.  At any given location in the 
QBT area, one could find at least one suitable raw material (and often several) without 
traveling more than a few meters.  This assessment draws from observations made while 
conducting the survey fieldwork, and it is supported by the map of the geological 
resources for this area (see Figure 5.4). 
 
Special Function Site (n = 1) 
 A single 1-m2 test unit excavated at Je-393, a multicomponent site in the Talambo 
subarea, yielded evidence of Middle Preceramic occupation based on the recovery of a 
carbon sample that dated to 4584 ± 36 BP (5448-5057 cal yr BP [AA57960]; see Figure 
10.4).  This sample was recovered from the base of a rudimentary canal-type feature that 
was identified in cross-section in the north wall profile of the excavation unit (see Figure 
6.9 and discussion in Chapters 6 and 7).  A single interior flake of locally available toba 
volcánica was recovered from the surrounding midden; no other artifacts were identified 
in this zone.  Ten pieces of lithic debris manufactured from local raw material were 
recovered from the overlying zone (see Figure 6.9), which was deposited sometime after 
about 4600 14C BP, but before the Cupisnique occupation (ca. 2900-1800 14C BP) (see 
fuller discussion in Chapter 6).  The identification of a Middle Preceramic canal-type 
feature is significant, particularly given the associated date, which compares well with 
others identified in the Zaña Valley (Dillehay et al. 2005).  If correctly identified, the 
presence of this feature provides indirect evidence of water management, perhaps for 
horticultural purposes.  However, without additional investigations of this feature and 
other evidence of clearly Middle Preceramic occupation at this site, it is difficult to truly 
assess the site type.  Therefore, Je-393 is tentatively classified as a special function site, 
with the understanding that this assessment will be adjusted with additional data should 
future investigations be conducted. 
 
Site Type Assessment Summary 
 No base camps were identified among the LE/M Preceramic sites and dated 
contexts in the QBT project area (Table 10.1).  This varies from the earlier Early 
Preceramic phase (ca. 11,000-9000 14C BP), for which 29 residential base camps were 
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identified, including two long-term and 27 short-term occupations (Maggard 2008).  
However, several long-term/repeat LE/M field camps (n = 10) and short-term field camps 
(n = 19) were identified, representing just over 20% of the LE/M sites (Table 10.1).  
Task-specific sites constitute the bulk of the site types, with processing stations (n = 41), 
transitory stations/workshops (n = 67), quarry (n = 1), and special function (n = 1) site 
types representing nearly 80% of the LE/M sites in the QBT area (Table 10.1). 
 Based on the spatial distribution of these sites, LE/M Preceramic occupation 
appears to have been somewhat more intensive in the Batán subarea, where 88 (63.3%) of 
the LE/M sites/contexts are located (Table 10.1; see also Figures 10.1 and 10.3).  This 
more intensive occupation is also indicated by the fact that most of the short- and long-
term/repeat field camps (n = 23 or 79.3%) are located in this subarea (Table 10.1; Figure 
10.3).  It is possible that the increasing aridity and temperatures that began to affect the 
region about 9000 14C BP (~10,100 cal yr BP) may not have been as dramatic in the 
Batán subarea, thereby providing a somewhat more inviting setting for occupation.  
Regardless, LE/M foragers continued to occupy the Talambo subarea, and take advantage 
of the available resources—just not to the same extent as we see in the Batán subarea.  
This point is discussed further below in the section on LE/M Preceramic settlement 
patterns. 
 
Site Size 
 The average area encompassed by each category of site type was highest among 
long-term/repeat field camps (Table 10.3), which is commensurate with a longer duration 
of occupation and the generally higher number of activities that occurred at these 
locations.  The next largest average site size was identified among short-term field camps 
(Table 10.3).  That the processing stations, transitory stations/workshops, and quarry 
were generally small (Table 10.3) reflects the fact that these sites were generally only 
occupied once and for a more narrowly defined purpose than those of the field camps.  
That a few processing stations and transitory stations/workshops were quite large (Tables 
10.10 and 10.12) reflects the fact that some of these sites were likely occupied 
repeatedly—though not intensively—perhaps because of conditions that were optimal for 
the given tasks to be carried out (e.g., processing land snails, observing game, or 
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accessing raw material).  Regardless, the large size of some of these sites is not 
characteristic of the overall trend of smaller areas encompassed by most of the task-
specific sites (Table 10.3).  
 
Subsistence Activities 
 All of the long-term/repeat field camps have some evidence of subsistence 
activities, based on the presence of one or more of the following: land snail shells, land 
snail midden(s), other faunal remains, botanical remains, groundstone tool(s), hearth/burn 
feature(s), and/or possible rudimentary canal feature (Table 10.5; see more detailed 
discussion in Chapter 7).  The most abundant and diverse subsistence resources among 
any LE/M Preceramic site in the QBT area were found at Je-431 (Block B), a long-
term/repeat field camp in the Talambo subarea where both terrestrial and marine 
resources, burned soil, and charcoal were recovered (see Table 7.34). 
 Much of the remaining evidence for subsistence behavior from the other site types 
is limited to the collection and processing of land snails—which occur either as abundant, 
loose scatters of shells (at two short-term field camps, six processing stations, and seven 
transitory stations/workshops) or as snail shell midden(s) (at thirteen short-term field 
camps) (Tables 10.8, 10.10, and 10.12).  The land snails at several of the transitory 
stations were not as abundant as at other sites, and may not reflect subsistence behavior at 
all; rather, these fauna may have been introduced naturally. 
 Indirect evidence for plant processing or perhaps pulverizing meat from small 
animals (e.g., lizard or snails) is indicated by the presence of groundstone tools (manos or 
batanes) at a few sites, including three long-term/repeat field camps, one short-term field 
camp and two processing stations (Tables 10.5, 10.8, 10.10).  Additional indirect 
evidence for plant production may be indicated by the presence of another possible 
Middle Preceramic rudimentary canal feature, identified in cross-section at Je-393 (see 
discussion above and in Chapter 7).  Furthermore, one tool, a retouched flake from Block 
B at Je-431 (653.1.1), analyzed by Dillehay (personal communication, 2005) for use-
wear patterns indicated utilization in the chopping of soft to medium material, probably 
dry plants.  Other retouched and utilized flakes among the LE/M assemblages compare 
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well with this and other selected tools of the NLT tradition, for which use-wear analysis 
also identified probable plant processing functions (Rossen 1991, 1998). 
 The only other site to yield direct evidence for subsistence behavior was Je-908, a 
processing station located in the mid-upper reaches of the Q. del Batán drainage.  This 
was the only LE/M Preceramic site with definitive evidence of deer, which was butchered 
and at least partially cooked on-site (Pavao-Zuckerman 2004).  The specimen was 
incomplete, suggesting the possibility that the missing portions were taken elsewhere 
(Pavao-Zuckerman 2004), perhaps to a nearby field camp. 
 
Stone Tool Production and Use 
 Stone tool production was evident among all of the LE/M Preceramic sites 
regardless of site type, though the intensity of knapping activities varied based on the 
duration of occupation and the nature of other activities performed at each location.  In 
general, the density of debris was considered to be a relative gauge of the intensity of 
knapping activity at each site.  This assessment was based on a qualitative judgment of 
the relative density of materials observed on the site surface and observations of whether 
or not discrete knapping piles/features were present (see discussion Chapter 5).  The 
number of lithic artifacts collected from each category of site type (see Table 10.7) is not 
necessarily reflective of the actual density of materials present at each location.  The 
figures shown in Table 10.7 are somewhat misleading because the artifacts counted for 
the long-term/repeat field camps include lithic tools and debris from surface and LE/M 
excavation contexts.  Very few lithics were collected during the testing of sites from 
other categories (only Je-393 and Je-971).  Furthermore, materials were not collected in a 
systematic fashion from any of the site surfaces during survey.  Rather, a conscientious 
effort was made to collect a sample that was representative of the varieties of debris, 
tools, and raw material at each site.  Furthermore, the observed density does not explicitly 
take into account the impact of deflation and the palimpsest effect, which would have 
required additional subsurface investigations. 
 Recognizing these limitations of our understanding of the documented intensity of 
stone tool production among LE/M sites and contexts, it is still possible to draw some 
general interpretations.  In general, the density of debris and tools—and by extension, 
477
intensity of lithic knapping activity—was highest among long-term/repeat field camps 
and the single quarry site.  Medium-high densities of debris and tools were observed 
among several sites from other categories, including three short-term field camps, seven 
processing stations, and ten transitory stations/workshops.  Among the latter two site 
types, the greater density of debris and tools are considered to likely reflect the 
palimpsest effect of repeated occupations (see discussions above).  At the majority of the 
LE/M Preceramic sites (n = 108 or 77.7%), the density of debris and tools was light, 
reflecting relatively ephemeral occupation and stone tool production (Tables 10.2, 10.8, 
10.10, and 10.12). 
 The greatest diversity and frequency of stone tools was identified among long-
term/repeat field camps—particularly at Je-431 (Block B) (Tables 10.5 and 10.6), 
followed by processing stations (n = 52 tools of five varieties, avg. tools/site = 1.3).  Few 
tools were recovered from transitory stations/workshops (Table 10.6), likely because 
these were typically loci of tool production, not use.  Based on similarities between many 
of the retouched flakes, utilized flakes, and unifaces compared to those of the NLT 
tradition in the nearby Zaña/Nanchoc area (Rossen 1991, 1998), we may suggest the 
possibility that these tools were used for slicing, cutting, perforating, and woodworking 
various materials.  This assessment is supported in part by the limited use-wear analysis 
conducted by Dillehay on two utilized flakes and one retouched flake tool from two long-
term/repeat field camps, Je-431 (Block B) and Je-901 (TU 1) that indicate use in 
chopping plant materials (653.1.1), woodworking (684.1.1), and cutting/slicing activities 
(376.1.1). 
 The only bifacial tools among the LE/M Preceramic assemblages were derived 
from Block B at Je-431, the earliest date LE/M context in the QBT area.  This likely 
reflects some continuation of Early Preceramic Paiján technology.  Also, 66 (or 85.7%) 
of the 77 lipped interior flakes from LE/M contexts are from these same deposits (Table 
10.2; Appendix 8), many of which are of the same material as the bifaces and and formal 
unifaces from Block B.  This evidence supports an interpretation of greater effort 
expended to produce formal bifacial and unifacial tool forms at this location. 
 Retouched flakes (n = 21) and utilized flakes (n = 45) represent nearly ¾ of all the 
tools identified in the LE/M Preceramic assemblages (Table 10.6), which indicates a 
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greater focus on the production of expedient technology.  A few lipped interior flakes (n 
= 11) were identified at eight sites besides Je-431, including five long-term/repeat field 
camps (Je-772, Je-901, Je-937, and Je-978), one short-term field camp (Je-823), one 
processing station (Je-765), and two transitory stations/workshops (Je-792, Je-824).  
These few flakes indicate limited production of formal tools, likely unifaces, though not 
to the same extent as the production of informal tools. 
 Raw material utilized by the LE/M foragers in the QBT area consisted almost 
exclusively of locally available resources (n = 3388 or 99.7%) (Table 10.7).  The few 
non-local lithics consisted of nine artifacts manufactured from chalcedony or unidentified 
material—likely from the highlands—recovered from three long-term/repeat field camps, 
two short-term field camps, and two transitory stations/workshops.  All but one of these 
sites, Je-431, was located in the Batán subarea.  The remaining 132 LE/M sites/contexts 
contained evidence only of local lithic raw material.  These local resources consisted of 
several varieties of quartz, quartzite, basalt, rhyolite, and some andesite (see Chapter 5 
for discussion). 
 The average number of varieties recorded at any give location was highest among 
the long-term/repeat field camps (avg. 4.9) (Table 10.7).  The longer duration of 
occupation at these locations probably facilitated greater sampling of the varieties of 
materials available in proximity to the site.  In other words, the longer one stays in a 
particular place, the greater the odds are of accessing a wider variety of resources in the 
vicinity, particularly if task groups return to the field camp having collected raw materials 
from other parts of the QBT area.  In addition, the higher variability of lithic raw 
materials represented at long-term/repeat field camps compared to other site types may 
reflect selection of different materials based on differential functional considerations of 
tools used in a wider range of tasks.  No single long-term/repeat field camps has lithics 
manufactured exclusively from one kind of raw material. 
 
Local vs. Non-local Resources 
As noted in Chapter 8, local materials consist of those that are readily available 
within the QBT project area; conversely, non-local materials include those for which 
there is no evidence in this area.  Few non-local materials were identified among the 
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LE/M assemblages in the QBT area.  These consist of a few pieces of lithic raw materials 
that do not outcrop in the project area, marine faunal resources that were acquired from 
near-shore coastal waters, and one bead manufactured from the shell of a marine variety 
of mollusk typically found in tropical mangrove settings. 
The non-local resources are distributed among four long-term/repeat field camps, 
two field camps, and two transitory stations/workshops.  All but one of these sites (Je-
431) is located in the Batán subarea.  The non-local resources among the assemblages of 
LE/M Preceramic long-term field camps consist of four lithic artifacts manufactured from 
chalcedony, silex, or unidentified raw material (representing 0.2% of the lithic 
assemblage from this site type), one marine shell bead, and a few maritime subsistence 
resources.  One of the non-local lithics and the marine food resources are from the LE/M 
deposits at Je-431 (~9000 14C BP /~10,100 cal yr BP).  The marine shell bead is from a 
similarly early context (~8900 14C BP /~10,000 cal yr BP).  No other marine resources 
were identified in LE/M contexts.  Two of the chalcedony pieces are from a dated Middle 
Preceramic context at Je-901 (~6700 14C BP / ~7500 cal yr BP), and another is from the 
surface of Je-916 (no date for this site).  The remaining non-local resources from LE/M 
contexts consist of lithics manufactured from chalcedony, all of which are from surface 
sites.  Two chalcedony artifacts were from two short-term field camps (Je-860 and Je-
943), representing only 0.8% of the lithics from this site type (Table 10.7).  Three 
chalcedony artifacts were from two transitory stations/workshops (Je-444 and Je-904), 
representing 0.3% of the lithics from this site type (Table 10.7). 
Most of the evidence for non-local materials comes from early contexts, and thus 
may reflect continuation of Early Preceramic Paiján activities/subsistence patterns that 
involved longer-distance forays to acquire selected resources (e.g., near-coastal marine 
fauna), or perhaps trade.  The relatively few lithics manufactured from non-local raw 
material represent only 0.3% of the collective LE/M Preceramic lithic assemblage (Table 
10.7).  This is not sufficient to argue for strategies of procurement that involve a high 
level of mobility or significant long-distance ventures to acquire raw materials other than 
those that are readily available in the QBT project area, nor is it sufficient to argue for 
significant contact through trade with other populations outside the QBT area.  The vast 
majority of lithic raw material and faunal remains, and all of the limited paleobotanical 
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remains and known house construction materials were acquired locally.  These patterns 
are indicative of increasingly localized LE/M Preceramic settlement and subsistence 
patterns. 
 
Domestic Architecture 
 As discussed in Chapter 5, 38 Preceramic domestic structures of various forms 
were identified on 17 sites in the QBT area (see Table 5.12).  Most of these (30 structures 
on 13 sites) appear to be Early Preceramic in age.  Six structures are affiliated with LE/M 
Preceramic occupation at four sites (Table 5.12).  Two of these sites are long-term/repeat 
field camps, each of which has a single semi-rectangular structure (Je-937) or 
rectangular-segmented structure (Je-890) (see Chapters 5 and 6 for fuller discussion).  
These structural forms compare well with similar features identified in the Nanchoc area, 
which date to the Tierra Blanca Middle Preceramic phase (ca. 7000-4500 14C BP).  The 
other two sites with LE/M domestic structures are short-term field camps (Je-472 and Je-
971) that each had two circular, stone-lined huts in close proximity to one another.  Three 
of the four sites with LE/M structures are located in the Batán subarea (Je-472 is in the 
Talambo subarea). 
 The decrease in domestic structures from Early Preceramic to transitional Late 
Early through Middle Preceramic times in the QBT area signals a significant change in 
the nature of settlement patterns, and perhaps social organization.  That no LE/M sites 
contained evidence of more than two contemporaneously occupied structures (and then, 
only at two sites for relatively short duration) was a significant factor in recognizing a 
lack of LE/M residential base camps.  However, residential base camps (both long-term 
and short-term) were identified for the Early Preceramic (Maggard 2008), which begged 
the question: why did people stop building and living in substantial structures during the 
LE/M period (ca. 9000-4500 14C BP) in the QBT area?  Why do we not see the same 
evidence for intensive—perhaps semi-permanent—occupation as was identified with 
Early Preceramic occupations at sites like Je-431 and Je-790?  These questions, and the 
relevance of these issues for addressing changing settlement patterns are addressed 
further below. 
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Transitional Late Early to Middle Preceramic Settlement Patterns 
in the Lower Jequetepeque 
Having classified the transitional late Early/Middle Preceramic sites by site type, 
including long-term/repeat field camps (n = 10), short-term field camps (n = 19), 
processing stations (n = 41), transitory stations/workshops (n = 67), quarry (n = 1), and 
special function site (n = 1), the next step is to assess how they were networked within a 
framework of LE/M settlement patterns.  The distribution of the various site types 
presented above are discussed in this section as the basis of intersite spatial patterns to 
better understand settlement changes.  Furthermore, this section explores the extent to 
which access to water and other factors (e.g., increasing aridity and temperatures) may 
have impacted the patterned organization of LE/M sites on the landscape. 
 
Intersite Spatial Patterns 
Although we have some understanding of the chronology of the long-term/repeat 
field camps and one special function site (see Figure 10.4 and Table 4.2), we currently 
lack sufficient data to assess a more refined chronology of all the other site types, making 
it difficult to know which sites were occupied as part of the same seasonal rounds of any 
one group during the long span of the transitional late Early through Middle Preceramic 
timeframe (ca. 9000-4500 14C BP).  However, we can get a sense of the settlement 
patterns and possible links between and among different site types by examining their 
spatial relationships to one another, without having to identify specifically which sites 
were necessarily occupied as part of the same seasonal round.  Without residential base 
camps, it is reasonable to consider that field camps likely served as the focal points 
around which other sites were organized.  This section examines the spatial distribution 
on the landscape of long-term/repeat field camps in relation to one another and in relation 
to other site types.  These spatial data were obtained using the aid of a GIS program 
(ArcView 3.2). 
The LE/M long-term/repeat field camps are scattered throughout the QBT area 
(Figure 10.1), but, as noted above, most are located in the Batán subarea (n = 8 or 
80.0%).  The average straight-line distance between any two sites of this category is 2.0 
km (Table 10.14).  If we accept that these field camps represent a sort of ‘anchor’ for  
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Table 10.14.  Distances between each long-term/repeat field camp and its nearest 
neighbor of the same site type (determined using the GIS program ArcView 3.2). 
Long-term / 
Repeat Field 
Camp (LT/R FC)
Nearest 
LT/R FC
Straight-line 
distance (km)
Je-431 Je-772 4.2 
Je-463 Je-1002 2.6 
Je-772 Je-431 4.2 
Je-890 Je-901 2.6 
Je-901 Je-916 1.5 
Je-916 Je-978 1.3 
Je-937 Je-949 0.5 
Je-949 Je-937 0.5 
Je-978 Je-1002 1.2 
Je-1002 Je-978 1.2 
 Avg. 2.0 
 
 
local forager settlement patterns in these subareas (in lieu of residential base camps), the 
fact that they are so close together seems to support a localized, focused system of 
occupation, particularly if the smaller sites (i.e., processing stations and transitory 
stations/workshops) that occur in the spaces between the field camps were created by the 
same population(s) who occupied those sites. 
The distribution of the other site types represented in the QBT area in relation to 
the long-term/repeat field camps indicates an interesting pattern (Tables 10.15 and 10.16; 
Figures 10.7 and 10.8).  Most of the other site types in the overall QBT area (n = 101 
sites or 78.3%) are within 2-km of the long-term/repeat field camps (Table 10.15).  In the 
Batán subarea, all of the other site types lie within 3-km (approximately 42 minute hiking 
distance) of at least one long-term/repeat field camp (Figure 10.7).  The maximum 
distance between any one long-term field camp and a site of another type is 8.7 km (just 
over two hours hiking time); the minimum distance is 0.2 km (about three minutes hiking 
time) (Table 10.16).  In the Talambo subarea, all of the other site types are within 4-km 
(approximately one hour hiking time) of at least one of the two long-term/repeat field 
camps identified (Figure 10.8).  The distance between any one long-term/repeat field 
camp and a site of another type ranges between a minimum of 0.2 km (about three 
minutes hiking time) and a maximum of 7.4 km (just over 1.8 hours hiking time) (Table  
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Table 10.15.  Distribution of LE/M Preceramic site types within 1-km incremental buffer 
zones around the long-term/repeat field camps. 
 Buffer Zone Around Long-term/Repeat Field Camps 
Site Type 1 km
% site 
type 2 km
% site 
type 3 km
% site 
type 4 km 
% site 
type 
Short-term field camp 9 47.4 18 94.7 19 100.0 19 100.0 
Processing station 21 51.2 35 85.4 40 97.6 41 100.0 
Transitory station/Workshop 26 38.8 47 70.1 63 94.0 67 100.0 
Quarry 1 100.0 1 100.0 1 100.0 1 100.0 
Special function site 0 0.0 0 0.0 0 0.0 1 100.0 
Total: 57  101  123  129  
% of all non-long-term / repeat 
field camps (n = 129):
44.2  78.3  95.3  100.0 
 
Maximum hiking time (hours):* 0.2  0.5  0.7  1.0  
* estimated hiking time based on the average change in gradient  in the QBT area [about 0.025 m/km traveled] and a pace of 4.11 
km/hour (http://www.hence-forth.com/Colorado_Hiking/1_Hiking_topics/planning_a_hike.htm) 
 
Table 10.16.  Minimum and maximum distances between long-term/repeat field camps 
and a site of another type within and between the Batán and Talambo subareas. 
 Site # 
Distance 
(km) 
Estimated hiking time 
(hours)* 
In Batán subarea    
Minimum distance between:  0.2 0.05 
L-T/R Field Camp Je-937   
Site of another type Je-935‡   
Maximum distance between:  8.7 2.11 
L-T/R Field Camp Je-890   
Site of another type Je-434†   
In Talambo subarea    
Minimum distance between:  0.2 0.05 
L-T/R Field Camp Je-772   
Site of another type Je-771‡   
Maximum distance between:  7.4 1.80 
L-T/R Field Camp Je-431   
Site of another type Je-822†   
Between Batán and Talambo    
Minimum distance between:  14.0 3.41 
L-T/R Field Camp Je-949   
Site of another type Je-822†   
Maximum distance between:  29.0 7.06 
L-T/R Field Camp Je-890   
Site of another type Je-400†   
* estimated hiking time based on the average change in gradient  in the QBT area [about 0.025 m/km traveled] and a pace of 4.11 
km/hour (http://www.hence-forth.com/Colorado_Hiking/1_Hiking_topics/planning_a_hike.htm) 
‡  Processing station 
†  Transitory station/workshop 
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Figure 10.7.  Distribution of LE/M sites and components by type within buffer zones 
around the relict/intermittent springs (5 km) and long-term/repeat field camps (3 km) in 
the Batán subarea. 
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Figure 10.8.  Distribution of LE/M sites and components by type within buffer zones 
around the relict/intermittent springs (7 km) and long-term/repeat field camps (4 km) in 
the Talambo subarea.  
 
 
10.16).  The distance between any one long-term/repeat field camp in one of the subareas 
and a site of another type in the other subarea ranges between a minimum of 14.0 km 
(about 3.4 hours hiking time) and a maximum of 29.0 km (just over seven hours hiking 
time) (Table 10.16). 
These observed spatial patterns between and among the long-term repeat field 
camps and other sites in the QBT area indicate several important points.  First, it is 
feasible to complete a round-trip hike from any LE/M long-term field camp to another 
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site in the same subarea (i.e., Batán or Talambo) within about 3.5-4 hours.  Even if we 
take into account the estimated amount of time it would take to actually perform the 
activities at these other sites (e.g., producing/refurbishing stone tools, acquiring land 
snails, gathering and processing plants), it is not unreasonable to suggest that logistical 
forays within one subarea could have been completed within a day.  This may account for 
the generally small size and lighter density of materials observed among the processing 
stations and transitory stations/workshop sites (see discussion above)—characteristics 
that likely reflect the relative brevity of the duration of occupation. 
A second observation of the spatial patterns is that the longest distance between 
any one long-term/repeat field camp in one subarea and a site of another type in the other 
subarea would have required about seven hours to hike one-way (Table 10.16).  Although 
it is feasible to hike 12 hours in daylight (given the proximity of the project area to the 
equator), this would not permit much time to complete any given task at the target 
location before returning to the field camp.  If populations were moving between the 
Batán and Talambo subareas, the short-term field camps may have served as loci people 
could occupy while traveling between the longer-term camps and the smaller logistical 
sites.  For example, site Je-472 is a short-term field camp with two domestic structures 
located at the mouth of Q. Talambo (Figure 10.1) that may have served as a sort of way-
station for people traveling between the Batán subarea and the Jequetepeque River. 
Considering the chronology of some of the long-term/repeat field camps and their 
distribution between the subareas (Figures 10.2-10.4), it appears that LE/M occupation 
may have been focused on the Talambo area during the earlier part of the timeframe (ca. 
9000-8400 14C BP) (see also Table 4.1).  The associated dates and spatial distribution of 
long-term/repeat field camps in the Batán area suggest focused LE/M occupation 
between about 8900 and 6700 14C BP (see also Table 4.1), thus overlapping somewhat 
with the Talambo sites, but continuing much later.  It is possible that this reflects changes 
in the environmental conditions (warming and drying trends), which may have affected 
the Talambo area more dramatically, given its slightly lower elevation and fewer number 
of observed possible spring locations (Figures 10.7 and 10.8).  This is not to suggest 
abandonment of the Talambo area after about 8400 14C BP; rather, the conditions simply 
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may not have been conducive to longer-term occupation, and thus, the area became a 
location of occasional logistical forays to acquire resources. 
The overall pattern based on the spatial distribution of the LE/M sites and 
components is suggestive of somewhat dispersed, yet circumscribed, settlement.  LE/M 
foragers may have increased the periodicity of their mobility patterns compared to their 
Early Preceramic predecessors, but they did not increase the range of that mobility.  They 
maintained a localized settlement strategy, continuing to occupy the QBT area, even re-
occupying some of the same terrace locations that had been the loci of significant 
Paijenense occupation.  In fact, four of the ten sites that were occupied by LE/M foragers 
as long-term/repeat field camps (Je-431, Je-772, Je-901, and Je-1002) were the loci of 
intensive Paiján occupation and, in one case, ephemeral Fishtail occupation (at Je-1002).     
 
It is recognized that these observed spatial patterns and interpreted settlement 
system are based on an artificially bounded universe (i.e., the QBT project area within the 
larger Proyecto Pacasmayo project area [see Figure 5.7]).  As additional survey is 
conducted between the Batán and Talambo subareas and adjacent areas to the east (i.e., 
mid-valley of Chamán and Jequetepeque drainages), we may revisit these interpretations 
to see if different patterns exist.  The present assessment, however, is considered 
sufficient to demonstrate the point that LE/M populations were localizing their settlement 
patterns within this area of the western Andean foothills in the lower Jequetepeque 
Valley, albeit in a more dispersed fashion compared to their Early Preceramic 
predecessors. 
As discussed in Chapter 7 (see Table 7. 34) and reviewed briefly above, foragers 
of the LE/M Preceramic continued to exploit many of the same terrestrial resources (i.e., 
land snails, lizards, fox, and rodents) and limited aquatic resources (i.e., fish—not all of 
which are marine species) as Paijanense populations.  However, the larger species that 
are more common in the Early Preceramic faunal assemblages (e.g, deer and peccary) are 
absent or only minimally represented in the LE/M faunal assemblages.  It may be that the 
increasing temperatures and decreasing rainfall of the Mid-Holocene favored the smaller 
species, and the number of larger animal species decreased or moved all together.  Where 
some species decreased, others, such as cacti, actually increased—as evidenced in part by 
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the fact that they do not appear in the archaeological record until about 9000 14C BP (ca. 
10,100 cal yr BP) (at Je-431).  The changing environmental conditions may not have 
impacted the existing populations of flora and fauna in the QBT area sufficiently to have 
forced abandonment of the region or a significant change in the subsistence patterns.  
Rather, these changes may have favored a shift to more intensively exploit resources that 
were already part of their diet—those smaller, low-yield faunal resources that could 
prosper in the new environmental conditions and were relatively easy to acquire.  
Furthermore, that acquiring these resources did not require specialized technology may 
have facilitated the removal of bifacial technology and projectile points from the toolkit.   
With some adjustment in their settlement and subsistence strategies, the LE/M 
Preceramic foragers continued to occupy the QBT area of the lower Jequetepeque Valley.  
Recognizing that food was not likely a delimiting factor in their settlement patterns (i.e., 
there was not a sufficient lack of food to have prevented continued occupation of the 
region), what other factors may have affected the observed settlement patterns?  As one 
alternative, the extent to which access to water may have affected settlement choices is 
considered in the next section. 
 
Importance of Water to Settlement Patterns 
 As we examine the distribution of LE/M Preceramic sites and components in the 
QBT area, it is useful to consider the extent to which water played a role in determining 
the locations these foragers occupied.  Although a drying and warming trend began 
during the Early Holocene, perhaps around 10,100 cal yr BP, the modern arid conditions 
that characterize the QBT area may not have been achieved until around 8500-5500 cal yr 
BP (Weng et al. 2006).  Today, the only permanent water source in proximity to the QBT 
area is the Jequetepeque River, which is located some 6-7 km to the south of the Talambo 
subarea (Figure 5.7).  The other major drainage, the Río Loco de Chamán, lies between 
the Talambo and Batán subareas (Figure 10.1); it is intermittently active, typically during 
ENSO events, though it may have been more consistently active in the past.  As noted in 
Chapter 5, evidence of relict springs and springs that are intermittently active (again, 
during ENSO events) were observed in several locations in and around the QBT area 
(Figure 5.1).  In this section, we consider the possibility that the locations of LE/M 
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Preceramic sites and components were determined—at least in part—by the distance to 
these various water sources, some or all of which could have been available for 
exploitation between about 9000-45000 14C BP. 
Briceño (1999) has proposed that Paiján occupations of the nearby Chicama 
Valley were tied to spring locations in that region.  The spatial distribution of LE/M sites 
and components in the QBT area of the Jequetepeque Valley suggests a similar pattern.  
Comparing the distribution of LE/M site types within 1-km incremental buffer zones 
around the spring locations, a pattern emerges (Table 10.17).  A sizable majority of these 
site types are located within the 3-km buffer zone (n = 114 or 82.0%) (Table 10.17).  All 
of the long-term/repeat and short-term field camps are located within the 4-km buffer 
zone (Table 10.17).  All of the LE/M sites and components—regardless of site type—are 
located within the 7-km buffer zone (Table 10.17). 
The estimated amount of time it would take to hike to a spring location from 
anywhere within each of the 1-km increment buffer zones was calculated using a 
standard formula based on the average change in gradient  in the QBT area (about 0.025 
m/km traveled) and an average pace of 4.11 km/hour (http://www.hence-
forth.com/Colorado_Hiking/1_Hiking_topics/planning_a_hike.htm) (Table 10.17).   
 
 
 
Table 10.17.  Distribution of LE/M sites and components by site type within buffer areas 
around intermittent and ancient spring locations identified in the QBT area (see Figures 
9.7 and 9.8). 
 
Buffer Areas Around Springs in the 
QBT Area 
Site Type 1 km 2 km 3 km 4 km 5 km 6 km 7 km
Long-term/Repeat field camp  2 8 10 10 10 10 
Short-term field camp 1 8 18 19 19 19 19 
Processing station 5 14 33 38 41 41 41 
Transitory station/workshop 4 26 54 60 62 66 67 
Quarry   1 1 1 1 1 
Special function site       1 
Total: 10 50 114 128 133 137 139 
% 7.2 36.0 82.0 92.1 95.7 98.6 100.0
Maximum estimated hiking time (hours)* 0.2 0.5 0.7 1.0 1.2 1.5 1.7 
* estimated hiking time based on the average change in gradient  in the QBT area [about 0.025 m/km traveled] and a pace of 4.11 
km/hour  (http://www.hence-forth.com/Colorado_Hiking/1_Hiking_topics/planning_a_hike.htm) 
490
Based on this assessment, the estimated hiking time varies from 0.2 hours (12 minutes) in 
the 1-km buffer zone to 1.7 hours (102 minutes) in the 7-km buffer zone.  Of interest is 
that all of the long-term/repeat and short-term field camps, and most of the remaining site 
types (n = 99 or 90%), are no more than one hour hiking distance to the spring loci (Table 
10.17).  All of the LE/M Preceramic sites and components are located within no more 
than a 1.7-hour hike to any one of the identified spring locations (Table 10.17).  
Unfortunately, we do not presently know which of these spring locations would have 
been active at any one point in time.  It is possible that all were active during LE/M 
occupation, or perhaps only a few. 
All of the LE/M sites and components are within 7 km (or 90 minutes hiking 
distance) of the various spring loci and the Chamán and Jequetepeque drainages.  This 
assessment may be considered conservative, particularly if there were additional spring 
locations active during the Early to Mid-Holocene that have not yet been recognized.  
Regardless, hiking 7 km to obtain water would not have been formidable, particularly if 
the foragers had some form of container (e.g., animal skin bags, gourds) to carry water.  
We presently lack archaeological evidence for such containers manufactured from 
perishable materials among the LE/M sites of the QBT area.  However, there is strong 
evidence from other early sites in the New World that bottle gourds arrived with the first 
Paleoindian settlers (see Erickson et al. 2005), including some early Preceramic sites that 
yielded Cucurbita dating to ~9200 14C BP and 7700 14C BP sites in the Zaña Valley 
(Dillehay et al. 2007; Rossen et al. 1996), and dating to about 8400 14C BP on the south 
coast of Perú in the Quebrada Jaguay (Sandweiss et al. 1998).  Furthermore, both 
Cucurbita and the more industrial Lagenaria siceraria (bottle gourd) have been identified 
in Valdivia assemblages (ca. 5500-3500 14C BP) (Piperno and Pearsall 1998:Table 5.1; 
note that Piperno and Stothert [2003] identify other older gourd samples from Ecuador).  
Erickson et al. (2005) suggest that the gourds would have been carried over from Asia as 
containers.  It is not unreasonable to posit that LE/M Preceramic foragers would have had 
access to similar gourd species whose hard-shelled fruit may act as natural containers, or 
other materials that could have held water (e.g., bags made of animal skin). 
Between the ancient and intermittent spring locations and the Chamán and 
Jequetepeque drainages, all of the LE/M Preceramic sites were located within ready 
491
hiking distance to water resources that would have been available—even if only 
variably—during the Early to Mid-Holocene.  That these spring locations would not have 
been present, or at least not as common, closer to the coast, further highlights that this 
resource was one among several factors that would have drawn foragers to occupy the 
lower western slopes of the Andes. 
 
Water was relatively easily accessible among the LE/M sites in the QBT area (and 
perhaps elsewhere along the lower western slopes), though it may have been 
intermittently available or in such decreasing supply by the Early to Mid-Holocene that it 
was no longer sufficient to support the semi-permanent settlements of the Early 
Preceramic (e.g., Je-790 and Je-431).  Interestingly, Mid-Holocene occupation of the 
nearby Zaña/Nanchoc area actually intensifies, suggesting that the water availability there 
may have been sustained despite evidence for increasing aridity and temperatures 
(Figures 4.1 and 10.9; Table 4.1).  As with the faunal and floral resources, the relative 
abundance of water in the QBT area may have shifted and impacted some adjustments in 
settlement (e.g., relocating sites with domestic architecture and/or residential loci), but it  
 
 
 
Figure 10.9.  Timeline indicating the cultural and paleoenvironmental developments of 
the Terminal Pleistocene through Mid-Holocene in the Jequetepeque / Zaña vicinity (the 
Laguna Compuerta environmental assessment derives from Weng et al. 2006; the 
Zaña/Nanchoc cultural and environmental assessments derive from Dillehay and 
Netherly 1983; Dillehay et al. 1989, 1998, 2005, 2007; Rossen 1991; dates for Terminal 
Pleistocene, Early Holocene, and Mid-Holocene from Sandweiss 2003). 
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was not sufficient to cause abandonment.  Other resources, such as lithic raw material, 
had not been depleted and were still readily available throughout the QBT area.  We must 
consider the possibility that the sites discussed above represent only part of the settlement 
system of LE/M foragers in the lower Jequetepeque Valley.  In order to better understand 
the changes in LE/M settlement patterns of the QBT area with relation to water resources 
(and other aspects of changing environmental conditions), frequency and distribution of 
certain site types, among other factors, it is necessary to contextualize these patterns with 
those of neighboring areas—such as the upper Zaña Valley (Figure 4.1).  In so doing, we 
must consider the possibility that the sites located in the Quebradas del Batán and 
Talambo discussed above represent only part of the settlement system of LE/M foragers 
in the lower Jequetepeque Valley.  The following section casts the occupation of selected 
sites with dated LE/M components in a broader framework, drawing on comparative 
contemporary data from the nearby Zaña Valley to develop a better understanding of the 
changes in LE/M socio-economic, settlement, subsistence, and technological 
organization. 
 
LE/M Settlement Patterns in Broader Context 
 The previous sections utilized data from the 138 LE/M sites for which survey and 
excavation data were obtained in the QBT area in order to evaluate the settlement 
patterns and changes in domestic architecture for the entire LE/M timeframe (~9000-
4500 14C BP).  Considered independently from other studies in adjacent areas (e.g., the 
upper Zaña Valley), the data from these sites do not suggest a high degree of socio-
economic transformation or sedentism, as has been observed among other regions of the 
Central Andes during this same timeframe.  The lower Jequetepeque Valley did not 
witness the same development of maritime-based village life observed at La Paloma 
(Benfer 1990, 1999; Quilter 1989), or the construction and use of low-mounded 
architecture at Cementerio de Nanchoc (Dillehay et al. 1989; 1998) and Asana 
(Aldenderfer 1993), or the use of domesticates that are observed for various sites of 
southwest Ecuador, Perú, and Chilé—among other neotropical locations—during the 
same timeframe (Dillehay et al. 1989, 1998, 2007; Piperno and Pearsall 1998; Piperno 
and Stothert 2003; Rossen 1991; Rossen et al. 1996).  However, if we set aside for the 
493
moment the 133 surface LE/M Preceramic sites for which we do not have refined 
temporal indicators, such as radiometric assays, and focus only on the six stratified sites 
for which we do have such data, a different picture emerges, particularly when 
considered in tandem with data from contemporaneous sites in the nearby Zaña/Nanchoc 
area.  These sites yielded data on thickness of cultural deposits, intact features, chipped 
stone technology, subsistence resources, and associated structural and possible canal 
features (Table 10.18) that suggest potential changes in subsistence patterns and human-
landscape interactions, which occurred during a time of likely increasingly arid and warm 
environmental conditions (Dillehay et al. 2005; Weng et al. 2006; see also Chapter 5, this 
volume).  The patterns observed among these sites suggest two, and possibly three, 
phases of occupation during the Early to Mid-Holocene. 
The first of these phases (~9000-8400 14C BP) represents the transition from 
localized Early Preceramic Paijanense occupation of the QBT area to early Middle 
Preceramic lifeways.  The preliminary assessment of this phase discussed below derives 
from intact subsurface data recovered from Sites Je-431, Je-1002, Je-937, and Je-772.  A 
second phase (~8400-6700 14C BP) is not directly represented by dated deposits in the 
QBT project area; rather this phase is characterized by drawing comparisons between 
Middle Preceramic Las Pircas phase (~8500-7000 14C BP) sites in the nearby Nanchoc 
area of the upper Zaña Valley and several sites in the QBT area that yielded similar 
cultural materials and features.  A final phase of Middle Preceramic occupation (~6700-
4600 14C BP) is represented in the QBT area by dated subsurface midden and features 
and some associated surface data from two sites, Je-901 and Je-393.  Limited cultural 
materials, faunal remains, and features from these sites compare well with those 
documented among Middle Preceramic Tierra Blanca phase (~7000-4500 14C BP) sites of 
the Zaña Valley.  Comparisons with the latter provide possible indications of changes in 
subsistence patterns and intensified cultural manipulation of the landscape during this 
time in the QBT area.  These phases are discussed below; what they indicate about 
localization, domestication of space, and emerging complexity are discussed in Chapter 
11. 
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Table 10.18. Smmary data from tested late Early to Middle Preceramic sites in the QBT area. 
Site 
Associated AMS 
Radiocarbon Date 
(14C BP) 
Maximum 
Thickness of 
LE/M 
deposits (cm)
Intact Subsurface 
Features Chipped Stone Tools 
Faunal and Botanical 
Resources 
Associated / Nearby 
Features 
Je-431    
(Block B) 
9041 ± 48, 9032 ± 50, 
8983 ± 65  34 
besides the land snail 
midden in which Block B 
was excavated, there were 
no other intact subsurface 
features; however, two 
areas of fire-reddened soil 
were noted during 
excavation 
secondary biface, 
Paijan projectile point 
proximal, 
undifferentiated biface 
fragment, 
undifferentiated 
uniface fragment, 7 
utilized flakes (Stage 
2) 
desert fox, rats/mice, 
unidentified mammal, 
perching bird, lizard, 
salamander, marine fish 
and rays, mullet fish, 
other unidentified bony 
fish, unidentified 
vertebrates, land snail, 
columnar cactus fruit 
Block B was positioned 
within a large land 
snail midden (32 m 
E/W x 46 m N/S) 
Je-1002   
(Feature 3) 8854 ± 62  30 
large pit feature with 
abundant charcoal, burned 
soil, ash, and land snails 
none recovered land snail, unidentified wood  
Je-937    
(TU 1) 8751 ± 47 20* 
small, circular burn feature 
(hearth) with burned soil retouched flake land snail 
semi-rectangular 
domestic structure 
Je-772    
(TU 1) 8420 ± 40 22** 
small burn feature (hearth) 
with burned soil, charcoal, 
and a few land snails 
uniface lizard, land snail, and columnar cactus (burned)  
Je-901    
(TU 1) 6670 ± 230 11 
small burn feature (hearth) 
with burned soil and 
charcoal flecks 
utilized flake (Stage 1) 
unidentified mammal, 
mullet (fish),  
unidentified fish, land 
snail, unidentified wood
rudimentary canal 
feature (surface) 
Je-393    
(TU 1) 4584 ± 36 10 rudimentary canal feature none recovered none recovered  
* This figure is the cumulative total of overlying Zones 2 and 3, which individually measured ~10 cm in thickness (Figure 6.21). 
**This figure is the cumulative of overlying Zones 1 and 2, which measured 5 cm and 17 cm in thickness, respectively (Figure 6.15). 
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Transitional late Early to Middle Preceramic Sites (~9000-8400 14C BP) 
 As noted in earlier chapters, we lack precise chronological markers to indicate 
when the late Early Preceramic ended and the Middle Preceramic phase began.  We know 
based on comparisons with neighboring regions, such as Zaña/Nanchoc (Dillehay and 
Netherly 1983; Dillehay et al. 1989, 1998, 2007; Rossen 1991, 1998; Rossen et al. 1996) 
and Chicama/Cupisnique (Becerra 1999; Briceño 1994, 1995, 1999; Chauchat 1988; 
Chauchat et al. 1998, 2004; Gálvez 1990, 1992, 1999; Pelegrin and Chauchat 1993; 
Uceda 1979), and data obtained during the present project that shifts in technological and 
economic patterns began sometime around 9000-8500 14C BP.  The technology of 
Preceramic occupants—at least in the Zaña and Jequetepeque Valleys—began to be 
focused more on unifacial and expedient flake tool forms than on the bifacial tools and 
projectile points that characterized assemblages of earlier populations, such as the 
Paijanense (Chauchat 1988; Chauchat et al. 1998; Maggard 2008; Malpass 1983).  In the 
QBT project area, the transitional LE/M deposits at Je-431 appear to reflect the end of the 
Paijanense way of life and the beginning of something different, which is further 
represented in the LE/M deposits at other sites such as Je-1002, Je-937, and Je-772.  
Deposits from these latter sites, which date to between ~8900-8400 14C BP (Table 10.18), 
indicate a chipped lithic technology devoid of bifacial tools, and a subsistence system that 
no longer included marine resources.  How the changes in each of these phases articulate 
with paleoenvironmental reconstructions from the Jequetepeque and Zaña Valleys is also 
considered in the following section (see Figure 10.9). 
 
Je-431 (Block B) 
  As noted in the section discussing the long-term/repeat field camps above, Je-431 
stands out among all other Preceramic sites in the QBT area, regardless of phase, based 
on its large size, density of surface materials and features, number of structures, and 
evidence for intact subsurface deposits, including a wide variety of faunal remains and 
lithic tools and debris (see Figures 6.10-1.12).  Much of the substantial surface materials, 
including the structures, are associated with Early Preceramic Paijanense occupation.  
However, excavations in Block B revealed evidence for intact subsurface midden dating 
to the timeframe when Paiján culture was diminishing, and a new phase of economic, 
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technological, and perhaps social organization was beginning—perhaps something like 
the Las Pircas phase of the Zaña/Nanchoc area.  This late Early to Middle Preceramic 
transition certainly did not occur overnight.  As the data from Block B suggest (Chapters 
6-8), there was a point where the old bifacial technology and certain elements of the 
subsistence regime of the Paijanense were still present, though they were of decreasing 
importance.  This transitional point occurred sometime around 9000 14C BP, based on the 
recovery of three, dated radiocarbon samples from Block B at Je-431 (see Table 4.2) and 
the associated materials. 
 This site was likely the locus of longer-term or repeated occupation (perhaps 
semi-sedentism) around 9000 14C BP—a trend that actually started with the earlier 
Paijanense occupation.  This assessment is supported in part by the thickness of the intact 
deposits identified in Block B (Table 10.18, Figure 6.13).  Despite the effects of eolian 
deflation, at least 34 cm of LE/M deposits remained relatively intact, with only minor 
evidence of bioturbation (see Chapter 6).  These are the thickest deposits documented for 
any of the tested LE/M components in the QBT area (see Table 10.18).  There is no 
stratigraphic evidence of prepared living surfaces or floors, or distinct occupation levels 
(Figure 6.13).  Rather, the midden appears to be a relatively homogeneous mixture of 
sandy silt with numerous lithics, faunal remains, burned soil, and charcoal.  This suggests 
that the deposits accumulated over a period of longer occupation without abandonment, 
or over the course of several repeated occupations with little time elapsing between them 
such that there would have been little opportunity for sediment accumulation that might 
have otherwise facilitated greater differentiation between discrete episodes of occupation.  
If the latter assessment is correct, this would provide strong evidence for sedentary 
occupation. 
 The lithic tools and debris deposited over this long-term or repeated occupation 
indicate some continuity with earlier Paijanense technology, as well as some possible 
changes.  This is the only site from the 9000-8400 14C BP timeframe that yielded non-
local lithic raw material—a single piece of shatter that was manufactured from silex, 
which derives from the highlands and could reflect limited evidence of mobility patterns 
that involved traveling to the source or trade relations with populations that lived there.  
However, as the only such artifact among the 1429 chipped stone tools and debris 
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recovered from LE/M context at Je-431, it does not represent substantial evidence for the 
incorporation of non-local raw material in the technological organization.  This is also the 
only LE/M site or component that yielded bifacial tools, including the proximal fragment 
of a Paiján-style projectile point (#391.1.1), although microwear analysis did not identify 
evidence that the tool had actually been utilized (Dillehay, personal communication 
2005).  Despite the presence of three biface fragments, the majority of the lithic tools in 
these deposits consisted of utilized flakes (n = 7), perhaps indicating a shift toward the 
nearly exclusive use of expedient tools that characterizes later sites in the QBT area and 
the Zaña/Nanchoc area.  This trend toward greater use of expedient tools is also 
consistent with longer-term occupation (Binford 1990; Parry and Kelly 1988; Yerkes 
1989). 
The overall quantity (n = 11) and diversity (n = 5 types) of stone tools recovered 
from the LE/M deposits of Block B at Je-431 are suggestive of differential activities, 
particularly when considered in tandem with the limited microwear analysis conducted 
by Dillehay and reported in Chapter 8.  Microscopic evidence of striae, edge rounding, 
and polish on three artifacts indicated that one of the biface fragments (#389.1.1) was 
utilized for boring activity (perhaps drilling or perforating hide), the retouched flake 
(#653.1.1; Figure 8.21) was used for chopping soft to medium material (such as 
moderately dry plants), and one utilized flake (#684.1.1; Figure 8.19) functioned as an 
adze-like tool for planing soft wood or fresh hardwood (Dillehay, personal 
communication 2005).  Although limited in scope, such differential activities are 
consistent with longer-term or repeated occupations, thus supporting the interpretations 
discussed above based on the depth and nature of the deposits. 
The diversity of activities indicated by the number and variety of stone tools is 
further substantiated by the different taxa represented in the faunal assemblage.  The 
LE/M occupants of Je-431 exploited a range of terrestrial and aquatic fauna—including 
some marine resources (Table 7.34; Pavao-Zuckerman 2004).  The terrestrial taxa 
consisted of desert fox, rodents, unidentified mammal, perching bird, lizard, salamander, 
and land snails.  Nearly 12.8 kg of land snail shells were collected from these LE/M 
deposits, which is not surprising considering the fact that Block B was excavated within a 
large basural of these remains.  The density of these mollusks, however, suggests that the 
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exploitation of this resource was much more intensive than any other faunal species.  
Furthermore, the large size of the land snail midden (32 m x 46 m), coupled with the high 
density of shells within the midden, is suggestive of communal processing, consumption, 
and perhaps acquisition of this resource as part of a mixed economy.  The aquatic taxa 
from this faunal assemblage included mullet—a fish that is known to inhabit a variety of 
habitats including coastal marine and brackish water as well as rivers—and several 
varieties of marine fauna (e.g., flounder, croaker, stingray).  This faunal regime is more 
diverse than any other LE/M assemblage in the QBT area, and reflects a subsistence 
pattern that is more like that of their earlier Paijanense predecessors at this site and others 
(e.g., Je-439 and Je-790) (Maggard 2008; Pavao-Zuckerman 2004; see also Chapter 7; 
Table 7.34). 
In addition to the faunal remains, seeds of edible columnar cactus fruit 
(Echinopsis sp.) were also identified in these LE/M deposits.  No cactus species are 
present in any of the earlier deposits in the QBT area, perhaps indicating a change in the 
locally available resources if cactus had begun to enter the region.  However, 
paleoenvironmental indicators, discussed below and in Chapter 5, suggest continued 
temperate, wet conditions at Je-431 at this time.  In light of this, it seems more plausible 
that the fruit was transported to the site by foragers who had traveled from another 
ecological zone, perhaps in the higher elevations to the east, where the conditions would 
have been more likely to favor the growth of this plant. 
 
In sum, LE/M populations utilized the area in and around Block B at Je-431 for 
the production, maintenance, and use of a variety of stone tools that were utilized for 
various tasks.  They also used this area to prepare, consume, and deposit the remains 
from a variety of animals and fruit.  The subsistence pattern reflects the exploitation of 
resources that would have primarily been acquired in the immediate vicinity of Je-431, 
and through periodic forays to the ocean (about 25 km to the west) and highlands, or 
trade with populations living in those zones.  As noted earlier in this chapter, the LE/M 
occupation at Je-431 represents the end of the earlier Paijanense patterns.  As will be 
discussed below, other LE/M deposits that date to the centuries just after 9000 14C BP 
indicate patterns of exclusive use of local resources (i.e., no marine or highland fauna, 
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plants, or lithic raw material) and the discontinued production and use of bifacial tools.  
Subtle though these changes may be, they are reflective of an intensified transition away 
from patterns that could be clearly identified as belonging to the Paijanense tradition. 
That the settlement and subsistence patterns of the LE/M occupants at Je-431 had 
not yet become entirely distinctive from those of their earlier Paijanense predecessors 
may be due in part to the fact that the Early Holocene environmental conditions had not 
yet changed significantly.  The increasing aridity and temperatures that characterized 
later times had not yet been achieved in the lower Jequetepeque Valley by 9000 14C BP.  
This assessment is based in part on stable carbon isotope data from stratified soil samples 
in TU 14 of Block B (Table 5.2).  These data indicate that throughout the deposits, C3 
plant species (e.g., trees, shrubs, and cool-season grasses), which are more common to 
forests or more temperate biomes, were more dominant than their C4 counterparts, which 
tend to favor warmer, semiarid conditions (Figure 10.9; see Hajic et al. 1998 and 
paleoenvironmental discussion in Chapter 5).  Similarly temperate and wet conditions are 
indicated by stable carbon isotope data from earlier deposits at Je-790 (~9300-9500 14C 
BP) and Je-996 (~10,100-10,700 14C BP) (see Table 5.2 and Figure 10.9).  Environmental 
conditions began to change just after 9000 14C BP, based on data from the upper reaches 
of the Jequetepeque Valley (Weng et al. 2006).  Pollen, charcoal, magnetic susceptibility, 
and bulk density data from Laguna Compuerta indicate that the conditions of ~10,000-
8500 cal yr BP (~9000-7400 14C BP) were still relatively wet, however the temperatures 
were warmer than in previous times (Weng et al. 2006).  If these conditions likewise 
characterized the lower Jequetepeque Valley area, then we get a sense of the local setting 
for the LE/M inhabitants of Je-1002, Je-937, and Je-772 (discussed below).  The lower 
Jequetepeque Valley during the Early Holocene had not yet transformed into the desert 
conditions that characterize the area today.  As such, the changes in technology and 
subsistence observed at these sites were not likely responses to environmental factors. 
 
Je-1002 
 Transitional late Early to Middle Preceramic occupation at Je-1002 is minimally 
represented by Feature 3 and its contents in Block A, although it is likely that there are 
other as-yet unidentified materials and features that were deposited during this phase.  A 
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carbon sample collected from this feature yielded an AMS date of 8854 ± 62 14C BP 
(AA57943).  Feature 3 is the largest and deepest pit among all the burn features identified 
in LE/M sites and contexts (Table 6.15).  It measures more than 1.25 m (length) x 1.0 m 
(width), and is ~30 cm thick at its deepest point (Figure 6.24).  The entire feature was not 
exposed because it extended beyond the boundaries of Block A, so these figures only 
represent the minimum dimensions.  The size and depth of this feature are suggestive of 
intensive, perhaps long-term, occupation.  However, without any other contemporaneous 
data from intact subsurface deposits, we have only a limited sense of the nature of LE/M 
occupation of Je-1002 around 8900 14C BP. 
The matrix of Feature 3 consisted of loose, fine, sandy silt with abundant 
charcoal, land snail shell, and ash inclusions; some of the snail shells were burned.  These 
inclusions indicate that the LE/M occupants processed and perhaps consumed a large 
quantity of terrestrial mollusks in the area of Feature 3.  In fact, the function of this 
feature was likely as a cooking pit for the snails, and later as a refuse pit for their shells 
and the few other cultural materials identified in the matrix.  It was situated within a 
larger land snail midden (Figure 6.23).  If deposited during a single episode, the density 
of snails, the shells of which from Feature 3 weighed nearly 160 g, suggests that they 
were processed—and perhaps harvested and eaten—by more than one person, perhaps 
even by a small group who occupied the site on at least a semi-sedentary basis.  However, 
it is not likely that this activity involved as many people as participated in similar 
communal snail processing at Je-431 perhaps 100 years earlier, where substantially more 
shells were collected during the excavation of Block B (12.8 kg). 
 Aside from the land snail, ash, and charcoal inclusions and a few lithics (n = 8 
pieces of debris), Feature 3 yielded two beads—the only such artifacts among any of the 
Preceramic sites in the QBT area (Figure 6.25).  One bead was manufactured from an 
unidentified bone fragment; the other was manufactured by drilling a hole in one end of a 
marine shell (Certidia valida).  Given the scarcity of such adornments among Early or 
Middle Preceramic sites, it seems reasonable to assume that they were valued and 
perhaps conferred special status to the person(s) who wore them.  It is uncertain if they 
were worn by a man or a woman, or by a child or an adult.  Perhaps they were intended 
as burial goods to accompany the remains of an adult male exposed on the site surface a 
501
few meters from Block A (Figure 6.23), or another burial that we have not yet 
uncovered?  Additional data are needed in order to contextualize and understand the 
potential meaning(s) of these pieces of adornment.  However, we can recognize the 
possible implications of the distant provenance of the mangrove swamps from which the 
marine shell likely derived. 
 No other artifact in any of the LE/M Preceramic assemblages was originally 
derived from so far away as the coastal mangroves of far northern Perú or southern 
Ecuador, which lie at least 600 km north/northwest of Je-1002 (Mora 2003; Appendix 9).  
The great distance over which this shell traveled indicates that it likely ended up at this 
site through a series of down-the-line exchanges between populations living in the 
intervening region (sensu Renfrew 1975 and Muller 1997).  It seems less likely that the 
shell was acquired directly by the site occupants over the course of their regular seasonal 
mobility patterns or direct exchange between groups occupying the two areas, based 
largely on the lack of any other materials in these deposits from the northern region.  That 
the LE/M occupants of Je-1002 maintained trade relationships with those outside of the 
QBT area is significant, and may reflect their participation in a social network that 
extended well beyond the lower Jequetepeque Valley.  However, such an assessment is 
tentative, and requires more evidence than a single bead to substantiate. 
 The data recovered from Feature 3, though significant and in some ways unique 
among the Preceramic assemblages of the QBT area, offer limited insight regarding the 
nature of LE/M occupation of this site around 8900 14C BP.  The occupants may have 
consisted of several individuals or family units who participated in communal preparation 
and consumption of terrestrial mollusks.  Due to a lack of differentiation of levels within 
the feature matrix, it seems that it was deposited during a single, relatively intense use 
episode.  The creation of such a feature and the abundance of land snails that were likely 
cooked in it may reflect activities that were part of long-term occupation.  The few pieces 
of lithic debris recovered from the feature matrix indicate that limited stone tool 
production or refurbishment occurred in this location, however it was not an intensive 
activity.  The flakes were manufactured from two kinds of raw material, basalt (n = 2) 
and very fine-grained quartzite (n = 6), however it is uncertain what kind of tool(s) were 
created or reworked.  The two beads recovered from Feature 3 indicate that the LE/M 
502
occupants of this site utilized faunal remains for non-subsistence purposes, had concern 
for personal adornment, and maintained contact with non-local populations.  The lack of 
any other non-local materials from this feature (and indeed the rest of the deposits in 
Block A), however, suggests that contact with outside groups may have facilitated only 
limited impact on local cultural developments during the Early Holocene.  Understanding 
how these interpretations articulate with overall aspects of LE/M occupation at this site 
and the QBT area in general will require additional investigation.  With the exception of 
the beads, this feature, its contents, and associated activities are consistent with other 
LE/M sites/components, including Je-431 (Block B), Je-937, and Je-463 among others. 
 
Je-937 
 By sometime before 8800 14C BP, LE/M populations occupied Je-937, located 
along the Q. Higueron drainage some 4.5 km north/northeast of Je-1002 in the Batán 
subarea (Figure 10.3).  They deposited a large, dense land snail midden that was likely 
created through communal processing and consumption of Scutalus snails, much like 
their predecessors at Je-1002 and Je-431.  However, the density of snail shells (3.1 kg) 
recovered from the relatively shallow LE/M deposits (~7 cm) of Zone 2, which dated to 
8751 ± 46 14C BP (AA57969), was much higher than any other LE/M site/context, 
suggesting that this subsistence activity was more intensive at this location, perhaps 
involving the efforts of more individuals or family units than at these other sites. 
This subsistence activity was carried out at Je-937 during previous and 
subsequent occupations as well, based on the quantity of land snails recovered from 
zones that were stratigraphically above and below the one dating to about 8800 14C BP 
(Table 6.4; Figure 6.21).  All of these zones likely date to the early part of the LE/M 
timeframe.  Thus, the space where TU 1 was situated (Figure 6.20) appears to have been 
the locus of repeated use for land snail processing, consumption, and shell disposal.  
Zone 3, which immediately underlies Zone 2, contained a small, shallow, circular burn 
feature, which further substantiates the interpretation that snails were cooked in this area 
of the site.  Zones 2 and 3 consisted of deposits that each measured about 8-10 cm in 
thickness, suggesting that the duration of occupations that resulted in their deposition 
were not as long as at Je-1002 and Je-431 (discussed above).  Although these data 
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indicate that LE/M foragers periodically abandoned and returned to Je-937, they 
maintained continuity in their subsistence practices and use of space. 
No other faunal remains besides land snails were recovered from TU 1 at Je-937, 
indicating an apparently exclusive focus on the exploitation of this resource.  Admittedly, 
this may be an artifact of the limited nature of the excavations (1 x 1 m).  However, if it is 
a legitimate representation of the subsistence patterns of the LE/M occupants at this site, 
then it may by that Je-937 was intentionally situated to be close to the extraction 
locations where these snails were collected en masse.  During the pedestrian survey of the 
QBT area, more land snail colonies were observed among the rocks, trees, and cacti of 
the Q. Higueron drainage than in any other part of the project area.  It is possible that this 
area was equally hospitable for land snail colonies during the Early Holocene, 
particularly if the conditions were somewhat wetter than they are today, as is suggested 
by paleoenvironmental proxy data from earlier and contemporary times in the QBT area 
and the Laguna Compuerta area in the upper reaches of the Jequetepeque Valley (Figure 
10.9). 
Although land snails are the most significant subsistence resource evident at Je-
937, the exploitation of plants is suggested by the presence of a batán grinding stone near 
the center of the site and TU 1 (Figure 6.20). Six other LE/M sites in the QBT area, for 
which we lack absolute chronological indicators, also yielded groundstone tools (Figures 
5.12 and 7.7).  Between about 8500 and 6000 14C BP, Las Pircas phase populations in the 
upper Zaña Valley about 12 km northeast of Je-937 maintained “an abundant and varied 
ground stone assemblage” (Dillehay et al. 1998:115).  These tools, along with those 
chipped stone varieties of the Nanchoc Lithic Tradition, were heavily geared toward plant 
processing (ibid).  This assessment is supported by evidence from the tools themselves 
(including microwear patterns and polish), the identification of garden furrows at at least 
two sites, and the recovery of paleobotanical remains from a suite of plants, including 
“squash, peanuts, manioc, a quinoa like chenopod, fleshy Solanaceous, and cactus fruits” 
(ibid).  Furthermore, Dolores Piperno (2007) recently reported the identification of starch 
grains from some of these plants in the teeth of some human remains recovered from Las 
Pircas contexts.  Although it is tempting to suggest that LE/M occupants of Je-937 used 
their batán grinding stone to exploit a similar repertoire of plants, albeit somewhat earlier 
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than the Las Pircas phase, no paleobotanical remains were identified in the deposits or 
flotation samples recovered from TU 1. 
No bifacial or formal unifacial tools were recovered from the surface or 
subsurface deposits of Je-937.  This is consistent with the lack of evidence for faunal 
remains, such as deer or other large fauna that might have required such specialized tools 
to kill or capture.  The only chipped stone tool identified in this site’s lithic assemblage 
was a retouched flake found in association with the radiocarbon date mentioned above.  
Although Je-1002 is the earliest site in the QBT area with dated intact subsurface deposits 
without evidence of Paiján tools, Je-937 is the earliest site for which a date was obtained 
in direct association with an expedient tool that is thought to be representative of this 
later technology.  Bifacial technology is also absent from all other later deposits among 
tested sites in the QBT area.  As such, the data indicate that at least by 8800 14C BP, 
LE/M populations had made the transition from producing tools that were primarily part 
of a bifacial trajectory, to producing tools that were part of a unifacial, largely expedient 
trajectory.  This transition in lithic technological organization appears to pre-date that of 
the neighboring Zaña Valley, where the Nanchoc Lithic Tradition (~8500-6000 14C BP) 
and subsequent lithic assemblages of the Tierra Blanca phase (~7000-4500 14C BP) are 
similarly comprised almost entirely of retouched and utilized flake forms, along with a 
few formal unifacial forms (Dillehay et al. 1989, 1998; Rossen 1991, 1998). 
The differentiated periods of occupation and abandonment mentioned above are 
distinctive compared to the earlier LE/M occupations at Je-1002 and Je-431, where no 
periods of abandonment could be discerned.  This observation, taken in tandem with the 
comparatively shallow depth of each of the zones identified in TU 1 (5-9 cm thick), 
suggests a shift toward multiple occupations of shorter duration, rather than the longer 
duration single occupations indicated at these other earlier sites.  This apparent change in 
settlement is of interest, in part, because Je-937 also has evidence of a semi-rectangular 
structure (Figures 5.14b and 6.20). 
The presence of a domestic structure might normally suggest longer-term 
occupation, depending on the labor investment in its construction (Kent 1991; Kent and 
Vierich 1989).  However, it is also possible that the stone-lined base was constructed and 
maintained with the intention that it would be sustained as site furniture (sensu Binford 
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1978) over the course of repeated occupations with periodic reconstructions of the 
superstructure, which would have been made of perishable materials such as wood, 
brush, cane, or reed.  As noted above, repeated occupations of this site are indicated by 
the deposits excavated in TU 1—a point that may support the repetitive use of this 
structure as site furniture.  This is the only example of this structural form in the QBT 
area, though another similar structure with squared-off corners and internal segmentation 
was documented at Je-890 (Figure 5.15).  In addition, the Je-937 structure may 
approximate a similar semi-rectangular form identified at site CA-09-77 in the nearby 
Nanchoc area of the upper Zaña Valley (Dillehay 1998:117).  However, if the structure at 
Je-937 is associated with the occupation that dates to about 8800 BP, then it would pre-
date the Tierra Blanca structure by perhaps 3200 years (based on a date of 5645 ± 70 BP 
obtained from human remains in an upper floor of the structure at CA-09-77 [Dillehay et 
al. 1998:117]).  Further assessment of the use and occupation of this structure and 
determining when it was occupied will require additional investigations and excavation 
within the feature itself. 
Structure 1 at Je-937 is the only such feature that may be associated with intact 
subsurface midden from which a radiocarbon assay was obtained for the LE/M 
timeframe.  As will be discussed in greater detail in the following chapter, this is a 
significant departure from the settlement pattern established during the earlier Early 
Preceramic phase, when at least nine structures were affiliated with dated middens.  It is 
in part for this reason that none of the LE/M sites were identified as residential base 
camps, a point that was discussed in greater detail previously in this chapter, and will be 
revisited below. 
 
Je-772 
 Around 8400 14C BP, LE/M populations occupied the site Je-772 in the Talambo 
subarea.  People had occupied this large site intermittently since Early Preceramic times 
(~11,100-9000 14C BP) based on the recovery of Paiján projectile points and associated 
bifacial tools from the surface (Appendix 2; Maggard 2008).  However, the materials 
recovered during the excavation of intact subsurface deposits in TU 1 (Figure 6.14) were 
entirely from LE/M Preceramic occupation of the site, including a chipped lithic tool and 
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debris, limited faunal remains, and carbon samples (Table 6.4).  In addition, the northeast 
quadrant of a small, shallow hearth-type feature was identified in TU 1 (Figures 6.15 and 
6.16); it yielded an AMS date of 8420 ± 40 14C BP (Beta 206431).  Of interest was the 
identification of columnar cactus (Echinopsis sp.) as the fuel source for this hearth (Table 
7.12; Rossen 2006).  These data from TU 1 permit a preliminary assessment of the nature 
of LE/M occupation at this multicomponent site. 
 Based on the recovered faunal remains and presence of a hearth-type feature in 
Zone 2, the LE/M occupants of Je-772 processed and likely consumed some land snails, 
the shells of which weighed 42.2 g (Table 6.4 and Figure 6.15).  Processing of the snails, 
and perhaps cutting of the cactus that was used to fuel the hearth, may have been 
achieved in part with the aid of a unifacial stone tool, a fragment of which was recovered 
just outside of the feature.  Land snail processing and consumption persisted and 
intensified in the post-8400 14C BP occupation of the site, based on the recovery of nearly 
120 g of shells from the overlying Zone 1 (Table 6.4, Figure 6.15).  Also in Zone 1 is 
evidence of at least one desert tegu lizard (Dicrodon sp.), suggesting a limited expansion 
of the dietary resources beyond just Scutalus sp.  The deposits in Zone 1 and Zone 2, 
which measure 5 cm and 17 cm in thickness respectively, likely accumulated over 
successive occupations of moderate duration (though not as long as at Je-1002 or Je-431). 
 The recovery of a unifacial tool fragment and the lack of bifacial technology 
indicate a continued transition away from the Paijanense toolkit by LE/M foragers at Je-
937.  The lithic debitage in Zone 1 indicates the reduction of five varieties of local raw 
material in the process of producing or refurbishing tools.  The uniface fragment and 
debitage from Zone 2 were produced from six varieties of local raw materials.  This 
diversity of raw materials suggests that the occupants remained at the site long enough to 
sample and reduce a wider variety of locally available lithic resources than would be 
expected with just a short-term visit.  This supports the assessment of occupations of 
moderately long duration suggested by the thickness of deposits noted above. 
The burned Echinopsis sp. (columnar cactus) fragments identified in flotation 
samples from the hearth feature represent the second example of this species from LE/M 
context.  However, the evidence for burned columnar cactus at Je-772 suggests 
something different than the columnar cactus fruit seeds identified at Je-431.  First, this 
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plant was apparently being exploited for subsistence purposes at Je-431, whereas it was 
being used as a source of fuel in the hearth feature at Je-772.  Second, as discussed above, 
it is likely that the cactus fruit was transported to Je-431 from another nearby ecological 
zone, rather than from a plant in the vicinity of the site.  It is less likely, however, that the 
occupants at Je-772 would have carried cactus over a long distance for use as a fuel 
resource.  In this case, the appearance of Echinopsis sp. does seem to reflect changes in 
the local environment to the warmer, perhaps more arid conditions that these cacti tend to 
favor (see Appendix 10).  Additionally, it should be noted that the recovery of only 
burned fragments of the cactus at Je-772 does not preclude the fact that the LE/M 
occupants would have also exploited the fruit provided by this plant, only that we did not 
recover direct evidence of it.  It is likely that the LE/M foragers would have maximized 
the use of this cactus for both fuel- and subsistence-oriented purposes. 
Although we lack local proxy data for environmental conditions in the QBT 
project area after ~9000 14C BP (beyond geomorphological assessments and 
archaeological evidence of settlement patterns), data from the Laguna Compuerta in the 
upper reaches of the Jequetepeque Valley suggest that conditions during this time were 
warmer, though still wet (Weng et al. 2006; see Figure 10.9).  Dillehay and others (2005) 
argue that the environmental setting of the nearby Zaña Valley around 8000-5000 years 
ago was semitropical with increasing aridity (see Figure 10.9).  With these comparative 
data from nearby areas, it is reasonable to suggest that the conditions along the foothills 
of the lower Jequetepeque Valley around 8400 years ago were minimally becoming 
warmer, and may have been becoming drier, though not necessarily as arid as the modern 
desert conditions.  This supports the interpretation that conditions favorable to the growth 
of columnar cactus may have existed at the time of LE/M occupation at Je-772. 
 Transitional late Early to Middle Preceramic occupation at Je-772 indicated some 
changes compared to earlier LE/M occupations, as well as some consistencies.  The 
thicknesses of the deposits (5 cm and 12 cm for overlying Zones 1 and 2, respectively) 
were comparable to those at Je-937, which similarly indicated multiple occupations of 
moderate duration.  However, they were not nearly as deep as the undifferentiated LE/M 
deposits at Je-431 (~ 34 cm) or Je-1002 (~30 cm) (Table 10.18), which seemed to reflect 
individual, long-term occupations at each site.  The exclusive use of local lithic raw 
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materials, and faunal and botanical resources at Je-772 indicates the perpetuation of 
localized adaptive strategies and settlement patterns.  The LE/M occupants of Je-772 
continued to use hearth features like the one identified at Je-937, particularly in the 
preparation of land snails, which represent the dominant faunal resource among all four 
of these sites.  Although the environmental conditions may have begun to change by this 
time, they had not degraded to a point of causing abandonment of the QBT area.  
However, the increasing temperatures, and perhaps aridity, may have facilitated the 
decrease in duration of occupation at Je-772, and perhaps at Je-937, especially if there 
were concomitant decreases or irregularity in the availability of fresh water. 
 
 In summarizing the early phase of the transition from late Early to Middle 
Preceramic times (~9000-8400 14C BP) based on evidence from sites Je-431, Je-1002, Je-
937, and Je-772, several patterns are observed.  The earlier LE/M deposits at Je-431 
(~9000 14C BP) and Je-1002 (~8900 14C BP) reflect longer-duration occupations, while 
there appears to have been a transition to repeated occupations of shorter-duration, 
beginning around 8800 14C BP at Je-937 and continuing around 8400 14C BP at Je-772.  
The bifacial tools identified in Block B at Je-431 appear to represent the last such 
implements produced in the QBT area.  All other later dated LE/M deposits (and the 
remaining 132 LE/M sites for which we lack absolute chronological indictors) contain 
only evidence of expedient or unifacial tools, or no lithic tools at all.  The marine fauna at 
Je-431 likewise represent the last such subsistence resources in Preceramic contexts in 
the QBT area, although one marine shell bead was recovered from Feature 3 at Je-1002.  
This indicates a transition away from the broader, more diverse economy of the 
Paijanense, which incorporated predominantly local resources with some maritime 
resources (see Chapter 7 and Maggard 2008).  In fact, all of the materials recovered from 
LE/M contexts at Je-937 and Je-772, and all but a few materials from Je-431 and Je-1002 
are locally-derived.  Furthermore, of all the lithics recovered from the 139 surface and 
excavation LE/M contexts (n = 3388), all but nine (0.3%) were manufactured from local 
raw materials (Table 10.7).  At each of the tested sites, and at least 16 surface LE/M sites, 
there was evidence of intensive land snail exploitation, perhaps even communal 
processing and consumption.  These patterns of resource exploitation, considered in 
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tandem with the persistent occupation of the QBT area, suggest continued localized 
settlement and subsistence by small groups of LE/M foragers, though the duration of 
occupation at the later sites, Je-937 and Je-772, had decreased. 
At present, none of these four sites have been identified as long-term residential 
base camps due to several factors.  First, the limited nature of the excavations that 
exposed or resulted in the collection of LE/M Preceramic data at each site only permitted 
a small “window” on the extent and nature of occupation during this transitional phase.  It 
is possible that additional excavations may, in fact, reveal a more substantial occupation 
that reflects long-term residential use of each site, and perhaps others that have not yet 
been excavated.  However, such an argument cannot be supported with the present data.  
Second, none of these sites contain multiple domestic structures, as were observed among 
several Early Preceramic Paijanense residential base camps in the QBT area.  The single 
structure at Je-937 requires additional research to substantiate its LE/M affiliation.  
However, even if it was occupied during the LE/M phase, the site does not meet the 
standards for a residential base camp as outlined in Chapter 5 and reviewed in Table 5.16.  
It is possible that additional domestic structures are present in buried contexts that have 
not yet been exposed at these sites.  Finding such features through additional 
investigations would substantially alter the assessment of LE/M occupation presented 
here. 
The lack of residential base camps, permanent village settlements, and sites with 
multiple domestic structures may indicate that the LE/M populations had increased their 
mobility patterns, as suggested above.  Alternatively, they may have simply relocated 
their residential base camps and sites of longer-term occupation to another area, such as 
the mid-valley of the Río Loco de Chamán or even the Zaña Valley, returning to the QBT 
area only on logistical forays.  The latter scenario seems like a reasonable possibility, 
given the evidence for intensive Middle Preceramic occupation in the upper Zaña Valley 
beginning around 8500 14C BP and continuing until about 4500 14C BP (Dillehay and 
Netherly 1983; Dillehay et al. 1989, 1998, 2003, 2007; Rossen 1991).  This surge in 
Middle Preceramic occupation of the Zaña Valley coincides with, and may be related to, 
the decline in sites of long-term occupation in the QBT area of the lower Jequetepeque 
Valley.  This point is considered further in the following sections. 
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Middle Preceramic Phase (~8400-6700 14C BP) 
 We presently lack radiocarbon dates for the QBT area for the timeframe between 
~8400 and 6700 14C BP.  This is considered to be a factor of the limited testing conducted 
among the over 300 Preceramic sites in the QBT area, rather than an actual indicator of 
abandonment during this period.  It is entirely possible, even likely, that at least some of 
the 132 surface LE/M sites discussed previously that lack radiometric assays were 
occupied during this timeframe.  Despite the lack of dated intact cultural deposits for this 
period, we can turn to the neighboring Zaña/Nanchoc area to get a sense of the changing 
socio-economic, technological, and settlement organization, and transformations in the 
occupation and use of space that characterized the broader region (Dillehay and Netherly 
1983; Dillehay et al. 1989, 1998, 2003, 2005, 2007; Rossen 1991, 1998).  An overview of 
research in this area was presented in Chapter 4; more specific details that are relevant to 
understanding Middle Preceramic occupation of the QBT area in a broader context are 
presented in this section. 
 Several decades of research in the Zaña Valley have resulted in the identification 
of 51 Preceramic sites, 13 of which have been partially excavated (Dillehay and Netherly 
1983; Dillehay et al. 1989, 1998; Rossen 1991).  The Middle Preceramic sites were 
grouped temporally and by various characteristics into two phases: the Las Pircas Phase 
(~8500-7000 14C BP) and the Tierra Blanca Phase (~7000-4500 14C BP).  The Las Pircas 
Phase overlaps most closely with the timeframe for which we do not have dated 
archaeological deposits in the QBT area.  Sites from this phase, which largely cluster in 
the Quebrada Las Pircas area of the upper Nanchoc drainage, are in close proximity to the 
QBT area, particularly the upper reaches of Quebradas del Batán and Higueron (Figure 
4.1). 
 Much like the QBT area, Preceramic sites in the Zaña Valley are scattered over 
terraces and high alluvial fans, with “no sign of settlement on the floodplain below” 
(Dillehay et al. 1998:113).  Dillehay and others argue that placement of sites in these 
locations would have allowed the occupants to take advantage of “regular, but not deep 
and prolonged, flooding along the streams,” likely for the purposes of incipient gardening 
(ibid).  Las Pircas gardening activity is indicated by several lines of evidence, which are 
discussed below. 
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 The sites of this phase are characterized as small residential and special activity 
loci, measuring some 30-100 m in length.  All of the sites “contain thin ashy eolian 
middens with alluvial caps ranging from 20-70 cm in depth” (Dillehay et al. 1998:114).  
The deposits indicate single, continuous cultural occupations without overlapping 
features, much like the earlier LE/M deposits at Je-431 and Je-1002 in the Talambo 
subarea.  Several sites were tested, yielding substantial evidence regarding subsistence, 
economic organization, ritual activity, and architecture (Dillehay et al. 1998; Rossen 
1991; Rossen et al. 1996). 
 The Las Pircas subsistence remains included a variety of resources, most of which 
were local, though some were from more distant life zones.  They exploited several 
faunal species, some of which were typical of tropical forest environments (jaguarundi [a 
boa-like snake] and tinamou [a bird]), coastal areas (marine mollusks), and the local 
Nanchoc area (abundant land snails).  The few examples of marine mollusks are from 
coastal waters some 80 km west of the Nanchoc area; the shells of these mollusks were 
typically burned and broken, and occasionally worked (Dillehay et al. 1998).  The fact 
that these sites contain abundant land snail shells compares well with earlier dated LE/M 
deposits in the QBT area (discussed above and in Chapter 7), and the 
Chicama/Cupisnique area (discussed in Chapters 4 and 7), which likewise contain dense 
middens of these terrestrial mollusks (Chauchat 1988; Chauchat et al. 1998; Gálvez et al. 
1994).  This supports the interpretation of Gálvez and others (1994) that land snails have 
been a substantial food resource in the north coast region for some 11,000 years. 
 In addition to the faunal remains, a variety of paleobotanical remains were 
identified in the excavated Las Pircas deposits.  The botanical assemblage included: 
primitive squash, peanuts, plum, manioc, a quinoa-like chenopod, fleshy Solanaceous (a 
family of flowering plants that includes chile peppers, tomatoes, and tobacco, among 
others), and cactus fruits (Dillehay et al. 1998, 2007; Rossen et al. 1996).  Among these 
plants, the only one identified in LE/M deposits in the QBT area was cactus fruit, seeds 
of which were identified in the ~9000 14C BP deposits at Je-431.  Garden furrows, which 
were likely used in the production of at least some of plants, were identified at two sites 
(CA09-27 and CA09-52).  Site CA09-27 yielded several radiocarbon dates between 
~7600 and 7950 14C BP (see Table 4.1; Dillehay et al. 1989, 1998, 2007; Rossen 
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1991:150; Rossen et al. 1996:397).  Several radiocarbon dates from CA09-52 indicate 
occupation of this site between ~7850 and 8080 14C BP (ibid).  With these associated 
dates, the garden furrows at these sites are among the earliest such features identified in 
the Central Andes.  Further evidence for the importance of plants in Las Pircas economy 
is indicated by the abundant and varied groundstone tools that were likely used to process 
them, along with a number of chipped lithic tool types from the Nanchoc Lithic Tradition 
(NLT) that were oriented toward plant processing and woodworking (Dillehay et al. 
1998; Rossen 1991, 1998). 
 As noted above (and in Chapter 8), the chipped stone tools of the NLT consisted 
largely of retouched and utilized flakes manufactured from local raw materials, including 
basalt, andesite, diorite, and lapilli tuff (Dillehay et al. 1998; Rossen 1991, 1998).  The 
tool forms are comparable to those documented in earlier dated contexts at Je-431 at Je-
937 in the QBT area, suggesting that the antecedents to the NLT were present in the 
region since 8800 14C BP, and perhaps as early as 9000 14C BP.  Other NLT-like tools are 
present in later dated contexts of the Tierra Blanca phase in the Zaña Valley (Dillehay et 
al. 1998), and at Je-901 (discussed below) and on the surface of at least 132 LE/M sites in 
the QBT area (see Chapter 8).  Once the transition away from bifacial technology toward 
a mostly expedient system of technological organization was accomplished (just after 
~9000 14C BP), that pattern held and intensified for the remainder of the Preceramic 
Period.  Whether these tools were geared toward plant processing in the QBT area during 
the timeframe of ~8400-6700 14C BP is unclear based on the lack of excavated deposits.  
However, it seems to at least be a reasonable probability given the similarities of the tool 
forms. 
A Las Pircas-phase quincha hut was excavated at CA09-27.  It was a small, 
elliptical form (2.3 x 2m) with a post-hole pattern, two large rocks on either side of the 
entrance, hard-packed dirt floor, intact adobes around the edge, a groundstone tool near 
the center, and burned bone concentrations in the interior area (Rossen et al. 1996:395, 
Figure 4).  A carbon sample from the floor of this hut yielded a date of 7630 ± 80 14C BP 
(Beta 30778).  Two structures of similar form and size were identified at Je-971 in the 
QBT area (see Figure 6.40).  One (Structure 8) is positioned between two large rocks, 
much like the excavated quincha hut at CA09-27.  However, these structures are stone-
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lined and were exposed entirely at the surface.  Limited testing of one structure (Structure 
7) did not identify any of the interior features and materials identified above for the Las 
Pircas structure (Figure 6.40), nor did it result in the collection of datable carbon samples. 
 Beyond the changes in technology and introduction of quincha huts and 
gardening, the Las Pircas phase of the Zaña Valley also witnessed significant 
developments in ritualistic activity.  Human remains recovered from CA09-28 (~8200-
8300 14C BP) consisted of one complete flexed burial and “cut longbones of adult males 
that were carefully placed in piles or shallow pits” (Dillehay et al. 1998:114).  These 
remains were typically found in locations that were separated from habitational structures 
and areas of domestic refuse.  Stone anvils that may have been used to process the 
disarticulated remains were found in close proximity to the bones.  Rossen and Dillehay 
(2001) suggest the possibility that these remains may bear the marks of cannibalism.   
Additional evidence for ritualistic activity, perhaps household-based, is indicated 
by the presence of several exotic items, some of which were recovered from house floors 
(Dillehay et al. 1998; Rossen 1991).  These items included: “quartz crystals, stingray 
spines, colorful marine shells, fossils, beads and amulets made of malachite, and one 
broken Paijan projectile point made of an exotic, bright red jasper” (Dillehay et al. 
1998:115).  These materials originated from various highland and coastal environments.  
Their low frequency and differential distribution suggests that they may have held social 
meaning (e.g., representing status) and ritualistic significance (Dillehay et al. 1998:116; 
Rossen 1991).  Dillehay and others (1998:116) further suggest that “some of these items, 
especially quartz crystal, may have been related to ‘garden magic’, or at least a 
generalized intensification of household ritual indicative of exploratory plant 
manipulation.”  Of interest is the fact that quartz crystal outcrops in the QBT area, 
indicating a possible source for the non-local materials that the Las Pircas gardeners may 
have used as amulets.  The recovery of a marine shell bead from Feature 3 at Je-1002 in 
the QBT area (Figure 6.25a), which dates to ~8900 14C BP, provides tantalizing evidence 
to suggest social meaning associated with the use of such exotic materials (e.g., greater 
status or prowess), may have entered the region well before the Las Pircas phase. 
Interhousehold ritualistic activity also occurred during the Las Pircas phase, based 
on evidence from the West Mound at the site of Cementerio de Nanchoc (CA09-04).  
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This low mound contained at least two layered habitational floors and associated 
radiocarbon dates indicative of periodic episodes of use and rebuilding (Dillehay et al. 
1998:120).  A radiocarbon assay obtained from one of the lowermost levels dated to 7720 
± 100 14C BP, indicating that the initial use of the mound occurred during the Las Pircas 
Phase (ibid).  Dillehay and others (1998:120) suggest that the communal space at this 
time was “possibly a ritual area marked by a low hummock or aligned stones.”  The 
precise nature of the use of this space during this early phase of construction is unclear.  
Over time, the mound was built up, though never to the size or breadth of later 
monumental architecture of the Late Preceramic.  The later use of this low mound during 
the Tierra Blanca Phase is discussed further below. 
No similar communal structures were identified among LE/M sites of the QBT 
area.  However, Early Preceramic communal domestic space was identified at Je-790, 
dating to ~9500-9300 14C BP.  The socio-economic significance of the use of this space 
by multiple family units who occupied several adjacent structures was discussed in 
Chapter 9.  It is intriguing to consider the possibility that interhousehold ritualistic 
activity of the Las Pircas phase at Cementerio de Nanchoc was borne out of preceding 
Paijanense interhousehold domestic activity from the nearby QBT area.  Such an 
interpretation is difficult to support at the geographical scale that separates Je-790 and the 
Cementerio de Nanchoc (~30 km), not to mention the temporal separation (~1700 years).  
However, this does demonstrate the antiquity of interhousehold communal activity, even 
if it was originally only for the processing and consumption of subsistence resources.  
Furthermore, this demonstrates the long-term process of domesticating certain kinds of 
space, initially for domestic purposes, and later for ritualistic activities.  As discussed in 
Chapter 3, such transformations in the occupation and use of space are considered central 
to understanding the processes of emerging complexity, particularly as they relate to 
differential, negotiated interactions with (and greater control over) the natural world. 
Such negotiations between humans and the landscape they had occupied for 
millennia in the lower Jequetepeque Valley and the Zaña Valley may have become 
particularly critical during Las Pircas times, when environmental conditions likely 
changed substantially.  Dillehay and others (1989, 1998, 2005; see also Dillehay and 
Netherly 1983) estimate that the upper Zaña Valley was characterized by warm, dry 
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conditions around 8000-5000 14C BP, an assessment that compares well the evidence for 
increasing temperatures and aridity around 8500-5500 cal yr BP (~7400-4700 14C BP) in 
the Laguna Compuerta vicinity of the upper Jequetepeque drainage (Figure 10.9).  I do 
not wish to argue that these changing natural conditions pushed people of the Zaña 
Valley to adopt gardening as an economic strategy; however, it is at least worth 
considering the environmental parameters under which these developments occurred.  
People may have actively chosen to start cultivating plants after a process of 
experimentation and deep knowledge of their growing processes, but before external 
pressures (e.g., environmental changes, population pressures, etc.) developed.  However, 
it is probably not simply coincidence that their greater economic, technological, and 
perhaps ritualistic commitment to gardening occurred at a time when the natural water 
sources that sustained the plants apparently began to become intermittent, or perhaps 
even scarce.  Similarly, it may not be merely coincidence that this time of environmental 
degradation corresponds to an apparent decrease in intensity of Middle Preceramic 
occupation in the nearby QBT area.  It is also possible that increasing aridity is 
responsible for some of the changes observed for the following phase of about 6700 to 
4600 14C BP. 
 
Middle Preceramic Phase (~6700-4600 14C BP) 
 Although no direct evidence for the exploitation of plants, much less cultivars, 
was recovered from Preceramic sites in the QBT area of the lower Jequetepeque Valley, 
we did recover indirect indicators of possible gardening activity at two sites: Je-901 and 
Je-393.  These sites date to the last Middle Preceramic phase of the QBT area, 6700-4600 
14C BP—a period that overlaps with the Tierra Blanca phase of the Zaña Valley (~7000-
4500 14C BP) (Dillehay et al. 1989, 1998, 2007; Rossen and Dillehay 2001). 
 
Je-901 
 By about 6700 14C BP, Middle Preceramic populations occupied Je-901 in the 
upper reaches of the Q. del Batán drainage (Figure 10.3).  This is a large, 
multicomponent site that contains dense surface materials from Early Preceramic 
Paijanense occupation (Figure 6.17); however, the materials recovered from dated 
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subsurface context in TU 1 were entirely from the Middle Preceramic, and perhaps 
transitional LE/M occupation of the site. 
 The deposits in TU 1 indicate multiple, distinct, overlapping zones (Figure 6.19), 
each associated with different moderately-long periods of occupation of the site.  The 
uppermost Zone 1 measures 7-11 cm in thickness; Zone 2, which is a hearth-type feature 
within Zone 1, measures 2-6 cm in thickness.  A radiocarbon assay obtained from Feature 
1 (Zone 2) yielded a date of 6670 ± 230 (AA57952), which fits well within the Middle 
Preceramic timeframe (despite the relatively large error range).  This feature is much like 
the ones identified at Je-937 and Je-772; it consists of reddened soil, with charcoal and 
ash inclusions.  However, it did not yield any faunal or paleobotanical remains, beyond 
unidentified burned wood.  The underlying zones yielded only minimal evidence of 
cultural activity, likely associated with pre-6700 14C BP LE/M occupation, and will not 
be discussed further here. 
 Zones 1 and 2 yielded limited evidence of Middle Preceramic subsistence and 
technology.  Faunal resources recovered from these deposits consisted of land snails 
(143.1 g of shells), Mullet fish, unidentified bony fish, and unidentified mammal (Table 
7.34).  The mullet fish may have derived from near coastal waters some 30-35 km to the 
west; however, it is also known to inhabit brackish and freshwater.  As such, depending 
on the level of water flow in the nearby drainages during this time, it is possible that the 
fish were acquired from local streams, such as Río Loco de Chamán (about 13 km to the 
south) or other closer source.  However, it is also possible that periodic forays to adjacent 
ecozones, such as the coast, were becoming necessary in light of increasing trends toward 
desertification in the QBT area during this time.   
Such periodic forays outside the QBT area are further supported by the recovery 
of two pieces of debitage manufactured from non-local chalcedony, which likely derives 
from the highlands.  All of the remaining pieces of chipped lithic debris (n = 63) and the 
single lithic tool were manufactured from local raw materials, however.  The materials 
included six varieties of local quartz, quartzite, and basalt.  The single lithic tool is a 
utilized cortical flake (#376.1.1) made from quartz crystal.  Again, this flake tool 
compares well with those of the Nanchoc Lithic Tradition in the Zaña Valley.  Microwear 
analysis identified overlapping striae indicative of multilple distinct cutting or slicing 
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activities, although the material it was used to process is indeterminate (Dillehay, 
personal communication 2005; Figure 8.22). 
 In addition to the data recovered from intact, subsurface deposits at Je-901, an 
interesting feature was identified on the surface near TU 1 (Figures 6.17 and 6.18).  A 
possible rudimentary canal cross-cuts the terrace on which this site is located.  It appears 
to be no more than a feeder ditch, though the people who constructed and used it 
demarcated the feature by placing stones in a vertical, upright position on either side of it 
at one point (Figures 6.17 and 6.18).  It is possible that this feature is associated with the 
Middle Preceramic deposits in TU 1, based in part on comparable canals in the Zaña 
Valley (Dillehay et al. 2005).  Three and a possible fourth canal in the Nanchoc area date 
to about 6700-4400 14C BP (Dillehay et al. 2005; see Table 7.33).  An additional canal 
feature was identified in intact, buried deposits at Je-393.  
 
Je-393 
 Site Je-393 is a large, multicomponent site located about 7 km north of the 
Jequetepeque River near the southern border of the QBT project area.  It contains 
evidence of occupation from Early Preceramic Paijanense to Chimú times, based on 
surface artifacts and features.  Excavation of a single 1-m2 test unit resulted in the 
identification of several, stratified cultural occupations (Figure 6.9).  The results of these 
excavations are discussed in detail in Chapter 6, and will not be reviewed here.  However, 
one feature identified in the lower levels of this excavation unit is discussed here because 
it is relevant to our understanding of Middle Preceramic occupation. 
 A u-shaped canal feature was identified in the north wall profile of TU 1 beneath 
about 12-20 cm of overlying deposits (Figure 6.9).  It consisted of hard-packed, fine, silty 
sand.  Because it was only identified in profile in this small unit, we do not know the 
horizontal extent of the canal.  A radiocarbon assay obtained on a charcoal sample 
retrieved from the base of the feature yielded a date of 4584 ± 36 14C BP (AA57960).  No 
paleobotanical remains, or indeed any other cultural remains, were found in association 
with this feature or the lower excavation levels.  However, it is likely that this feature was 
used to facilitate the transportation of water, ostensibly for horticultural purposes.  No 
paleobotanical remains were identified in the light fraction portion of floated soil samples 
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that were associated with this feature, or even from the levels above and below it.  
Phytolith and starch grain analysis of soil samples may be an avenue for future research 
to identify plant remains possibly associated with this feature. 
 Although our understanding of these two canal-type features at Je-393 and Je-901 
is limited, they compare well with those of the Zaña Valley that date to the Tierra Blanca 
phase (~7000-4500 14C BP), and perhaps as early as the end of the Las Pircas phase 
(~8500-7000 14C BP) (Dillehay et al. 2005, 2007).  The possible Las Pircas phase canal 
was likely associated with the gardening activity discussed above.  Horticultural practices 
continued and intensified into the Tierra Blanca phase, and involved the growth of such 
crops as chenopod and domesticated cotton, beans, squash, and coca (Dillehay et al. 
1989, 1998, 2005, 2007; Rossen 1991; Rossen et al. 1996:391-407).  No domesticates or 
cultigens of any kind were identified in any of the analyzed paleobotanical samples from 
Je-393, Je-901, or any other Preceramic sites in the QBT area, likely due to poor 
preservation conditions.  However, the documentation of rudimentary canal-type features 
at Je-393 and Je-901 presents an intriguing possibility that the Middle Preceramic 
populations who deposited midden at these two sites may have also been experimenting 
with non-intensive plant production. 
 Is it coincidence that the only two sites to yield dated Middle Preceramic deposits 
in the QBT area—contemporary with the Las Pircas and Tierra Blanca phases in the Zaña 
Valley—were also the only sites to yield evidence of possible gardening activity?  
Perhaps; but it may also be that these QBT sites represent locations where Middle 
Preceramic populations were experimenting with horticulture, and had not yet committed 
to it as an economic strategy as their Zaña Valley counterparts had done. 
Additional research at Je-393, Je-901, and other sites in the QBT area may yield 
data to support linkages with contemporary populations in the Zaña/Nanchoc area.  Such 
linkages might relate to subsistence practices (such as horticulture), but they might also 
extend to other aspects of technology, domestic architecture, ritualistic activity, and 
socio-economic organization, as evidenced among Tierra Blanca phase sites. 
 
 Chipped lithic technology of the Tierra Blanca phase is similar to that of the Las 
Pircas phase in that they both largely consist of retouched and utilized flake tools, lack 
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bifacial tools, and were heavily geared toward use in plant processing.  However, Tierra 
Blanca lithic technology is considered to be cruder and more expedient (Rossen and 
Dillehay 2001:68).  The use of groundstone tools continues in the Tierra Blanca phase; 
this was particularly important given the increased intensity of horticultural activity. 
The Tierra Blanca phase also witnessed changes in domestic and communal 
architecture.  There was a shift in the domestic structures, from small elliptical quincha 
dwellings to larger, segmented, nearly rectangular house styles (Rossen and Dillehay 
2001:68).  As noted above, ritualized use of communal space at the Cementerio de 
Nanchoc site in the upper Zaña Valley began during the Las Pircas phase; this activity 
intensified and culminated in the construction and use of two low mounds and adjacent 
open area during Tierra Blanca times (Dillehay et al. 1998).  Activities at one of these 
mounds are thought to have been associated with the processing of lime (perhaps for use 
with coca leaf consumption) and possible feasting (Dillehay et al. 1998). 
Other Tierra Blanca ritualized activity associated with treatment of the dead was 
not as complex or systematic as that of their Las Pircas predecessors (discussed above).  
Rather, human remains were broken and trampled into domestic floors, without any other 
apparent special treatment.  The fact that fragmented, burned human remains were found 
in association with other faunal remains, and processed in much the same fashion, 
suggests to Rossen and Dillehay (2001:69) the possibility that Tierra Blanca populations 
may have continued to practice cannibalism, though the context had changed.  Unlike the 
their predecessors, Tierra Blanca populations lacked the kinds of diverse exotic items 
found in Las Pircas assemblages, perhaps indicating that they no longer practiced the 
same kind of household ritual activity—possibly associated with gardening—that 
Dillehay and others (1998) posit for the earlier phase.  However, the haphazard burial of 
human remains in house floors, cannibalized though they may have been, suggests a 
continuation of some type of ritualized household behavior. 
 In summarizing the nature of Middle Preceramic occupation in the Zaña/Nanchoc 
area, Dillehay and others (1998:118) state that the Las Pircas and Tierra Blanca phases 
are characterized by permanent, dispersed communities of bounded social units who 
maintained contact with neighboring coastal and highland communities.  This 
interpretation is based in part on the recovery of a variety of resources derived from the 
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extra-local regions.  Among these resources are fragments of quartz crystal and other 
lithic materials that could have been derived from sources in the QBT area.  It is possible 
that the Las Pircas and Tierra Blanca groups maintained contact with contemporary 
populations in the QBT area who were similarly living in independent, dispersed 
communities. 
If this assessment is valid, it may be that we are only seeing part of a larger LE/M 
picture, having identified sites in the QBT area that represent only a portion of those 
occupied by these populations in the mid- to lower valley area.  Did the LE/M foragers 
relocate their base camps to another location outside the QBT area—perhaps the mid-
valley region of the Río Loco de Chamán drainage?  Recognizing that Middle Preceramic 
occupation of the Zaña Valley took off around the same time that occupation of the QBT 
area waned (Figure 10.9), it might also be possible that LE/M foragers relocated their 
residential settlements to the Nanchoc area, and continued to enter Talambo and Batán 
subareas in the Jequetepeque Valley on periodic forays to acquire resources, such as land 
snails, lizards, lithic raw materials, among others.  
 
Summary 
 The limited nature of the excavations of the sites in the QBT area prevents an 
assessment of late Early through Middle Preceramic occupation at any one location.  
What we have learned about LE/M occupation at the multicomponent sites discussed 
above stems from data obtained in intact subsurface deposits that were identified in 
excavation units that measured 1 square meter (at Je-937, Je-772, Je-901, and Je-393), 4 
square meters (at Je-1002), and 5 square meters (at Je-431).  In each of these cases, we 
identified intact deposits—some of them buried stratigraphically beneath younger, 
overlying layers (e.g., Je-393).  The thicknesses of these deposits suggest longer-duration 
and/or repeated occupations that resulted in significant midden accumulation (see Table 
10.18).  We presently do not maintain sufficient understanding of the extent, nature, and 
history of LE/M occupation at any one location, however, to draw comparative 
interpretations regarding changes in the intensity of occupation among/between the sites 
over time.  Such a comparison would require detailed understanding of the spatial extent 
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of LE/M deposits and features, and the taphonomic forces impacting the archaeological 
record at each location. 
 The fact that long-term and/or repeated occupation at certain locations within the 
QBT area continued throughout the LE/M timeframe (ca. 9000-4500 14C BP) is a 
testament to the persistence of localized settlement patterns that began during earlier 
Paijanense times.  This depositional evidence for intensive occupation, perhaps even 
semi-sedentism, is supported by other lines of evidence.  First, there is a marked tendency 
toward greater expediency of stone tool production and use of local raw materials.  These 
trends in technological organization suggest that the tool manufacturers practiced reduced 
mobility, if not sedentism (Binford 1990; Parry and Kelly 1988; Yerkes 1989).  Second, 
the reduction in the number of faunal species exploited over time, and greater focus on 
low-yield resources (e.g., land snails) and other local species, indicates that the LE/M 
populations became increasingly localized in their subsistence strategies.  Third, by 4600 
14C BP, and perhaps as early as 6700 14C BP, Middle Preceramic populations may have 
been experimenting with canal technology.  This indicates yet another means by which 
these early populations were manipulating the landscape to control natural forces (i.e., 
water movement).  Again, this suggests sedentary (or at least semi-sedentary) settlement 
patterns.  However, as discussed earlier in this chapter, there is a marked decrease in the 
number of identified LE/M domestic structures in the QBT area—a point that seems to 
suggest decreased tendencies toward sedentism, and a more dispersed settlement system. 
 If other indicators—the rudimentary canals, nearly exclusive use of locally 
available lithic and subsistence resources, expedient technology, and deep deposits—
reflect persistent and even intensified tendencies toward sedentism, then why do we see a 
decrease in the number of houses, rather than an increase?  Furthermore, why have we 
not identified the villages, cemeteries, and communal architecture that define Middle 
Preceramic occupations elsewhere (e.g., La Paloma, Zaña Valley, Asana, Las Vegas)? 
 It is entirely possible, and perhaps even likely, that the LE/M sites in the QBT 
area discussed in this dissertation represent only a portion of the actual settlement 
systems of the occupants during this Early to Mid-Holocene timeframe.  As noted earlier 
in this chapter, water may have been only intermittently available in the QBT area by the 
mid-Holocene.  Although increasing aridity and temperatures likely characterized the 
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mid-Holocene of this overall region, it is possible that the QBT area was impacted more 
intensely than other areas.  Both the Zaña/Nanchoc area and the mid-valley of the Río 
Loco de Chamán drainage are at slightly higher elevations than the QBT area, and may 
have had more available fresh water—as indicated in part by the increasing intensity of 
occupation in the upper Zaña drainage during this time.  Decreasing access to permanent 
water sources may have forced LE/M populations of about 9000-6700 years ago in the 
QBT area to relocate their residential base camps (or perhaps even more substantial 
permanent settlements) to another location that was still in proximity to the QBT area 
(e.g., the Zaña/Nanchoc area or the mid-valley of the Río Loco de Chamán).  If, in fact, 
that was the case, then the 138 LE/M sites and components identified in the QBT area 
may represent logistical forays by populations who—after at least 2000 years of 
occupation in the region—knew well the available faunal, lithic, and intermittent water 
resources, and could incorporate that knowledge into their planned excursions into the 
lower flanks of the western Andean foothills.  Judging from the depth of deposits at some 
of these sites and the other lines of evidence for intensive occupation at sites such as Je-
1002, Je-937, and Je-772, some of these excursions may have been long-term.  
Regardless of the duration of occupation at any one of these sites, the fact that 
populations continued to return to the QBT area throughout the LE/M timeframe despite 
increasing environmental degradation indicates a developed sense of place and 
territoriality. 
 Accepting that the substantial data on early to mid-Holocene sites of the lower 
Jequetepeque Valley presented here represent only a portion of the overall picture of 
human settlement means that there is still much to discover to complete that picture.  
However, the data are sufficient to offer insight into patterns of localization, 
domestication of space, adaptational flexibility, and emerging complexity—topics that 
will be discussed in the following chapter. 
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Chapter 11: 
Preceramic Localization, Adaptational Flexibility, 
and Emerging Complexity in Northern Perú 
 
 Chapter 10 brought together data from survey (Chapter 5) and excavations 
(Chapter 6) in the Quebradas del Batán and Talambo (QBT) project area, as well as 
faunal (Chapter 7), limited paleobotanical (Chapter 7), and lithic analyses (Chapter 8), 
and changes in domestic architecture (Chapter 9) in order to assess the transitional late 
Early through Middle Preceramic (LE/M) (~9000-4500 14C BP) site types and settlement 
system.  The distribution of these sites across the landscape indicated a lack of residential 
base camps and dispersed—though localized—system of settlement.  The assessment of 
the site types and specific lines of evidence (i.e., depth of intact LE/M deposits, expedient 
lithic technology, nearly exclusive use of local resources, and changes in domestic 
architectural form), taken in concert with patterns of Middle Preceramic occupation of 
the nearby Zaña/Nanchoc area, suggest the likelihood that the LE/M sites of the QBT 
area represent only a portion of the overall settlement system of Early to Mid-Holocene 
populations in the lower Jequetepeque Valley.  This final chapter explores how the LE/M 
Preceramic patterns in the QBT area articulate with changes in Preceramic occupation 
observed during the Terminal Pleistocene through Mid-Holocene in the broader region, 
including the Zaña/Nanchoc (Dillehay and Netherly 1983; Dillehay et al. 1989, 1998, 
2005, 2007; Rossen 1991; Rossen and Dillehay 2001) and Chicama/Cupisnique areas 
(Becerra 1999; Briceño 1999; Chauchat 1988; Chauchat et al. 1998, 2004; Gálvez 1999) 
(see also Chapters 4 and 10 for fuller discussion of these other areas).   The patterns 
observed within this larger region are then used to evaluate the model of emerging 
complexity and associated archaeological correlates presented in Chapter 3.  The role of 
adaptational flexibility in the process of emerging complexity in this part of northern 
Perú is discussed in the final section. 
 
Terminal Pleistocene through Mid-Holocene Regional Developments 
Although the patterns evident among LE/M populations of the QBT area do not 
mirror precisely those of the Zaña/Nanchoc (Dillehay et al. 1989, 1998, 2005, 2007; 
524
Rossen 1991; Rossen and Dillehay 2001), they are sufficiently similar and close 
geographically to suggest some type of contact, if not actual incorporation within the 
same overall settlement system.  Taken collectively with the Chicama/Cupisnique data 
(Becerra 1999; Briceño 1994, 1995, 1999; Chauchat 1976, 1977, 1979, 1998; Chauchat et 
al. 1998, 2004; Gálvez 1990, 1992, 1999; Pelegrin and Chauchat 1993), and data on 
Early Preceramic occupation in the Jequetepeque Valley (Maggard 2008; this volume), a 
picture emerges of settlement and subsistence strategies that were localized on the lower 
western flanks of the Andes in the Zaña, Jequetepeque, and Chicama drainages, 
beginning in the Terminal Pleistocene and continuing into the Mid-Holocene. 
 
Terminal Pleistocene Occupation (~11,000-9600 14C BP) 
Based on present survey and excavation data, the most intensive occupation 
during the timeframe of about 11,000 to 9600 14C BP was in the areas of Quebradas 
Cupisnique and Santa María in the Chicama Valley (Becerra 1999; Briceño 1999; 
Briceño and Millones 1999; Chauchat 1988; Chauchat et al. 1998; Gálvez 1990, 1992, 
1999), Quebradas del Batán and Talambo in the Jequetepeque Valley (Dillehay et al. 
2003; Maggard 2008; this volume), and a few sites in the Zaña Valley (Dillehay et al. 
2003, 2007).  Occupation of the QBT area during this timeframe is marked by the 
presence of a number of Fishtail and Early Paiján sites, some of which contain simple 
domestic structures (Maggard 2008).  Domestic middens from these sites indicate a 
broad-spectrum diet that included marine and terrestrial resources.  The chipped stone 
tools were largely manufactured from a bifacial trajectory, though unifacial implements 
were also included in the toolkit.  Groundstone tools (i.e., batanes and manos) have also 
been documented among sites from this period in the Q. del Batán subarea, indicating 
early exploitation of plants.  These and other aspects of late Pleistocene occupation of the 
QBT area are the subject of another dissertation (Maggard 2008), and are not considered 
in further detail here. 
Concentrated occupation of the Chicama/Cupisnique area, beginning in the 
Terminal Pleistocene and continuing into the Early Holocene, is represented by at least 
196 Paijanense sites with abundant cultural materials (Becerra 1999; Briceño 1999; 
Chauchat et al. 1998; Gálvez 1999).  As with the QBT area, these sites are localized in 
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the area where the western Andean foothills abut the coastal plain in the lower valley (see 
Chauchat et al. 1998 and Figure 4.1).  At least two or three of these sites contained 
evidence of stone-lined domestic structures (Gálvez 1990, 1992), though several more 
contained evidence of domestic activity, including faunal remains, midden, hearths, 
batanes, and other stone tools.  As with the QBT area, the diet of early populations in this 
area included both aquatic and terrestrial resources. 
Early burial practices in the Chicama/Cupisnique area are represented by at least 
20 interments uncovered or identified at seven sites.  The only burial with an associated 
radiocarbon assay dates to 10,200 ± 180 14C BP (GIF 3781) (Chauchat 1988:60, Table 3); 
the remaining burials are considered to have Paijanense cultural affiliation based on 
associated materials, and thus may date to between about 11,000 and 9000 14C BP.  A 
single disturbed burial exposed on the surface of site Je-1002 in the Q. del Batán may 
have been deposited during the Terminal Pleistocene if it was associated with the 
occupation of the site that dates to about 11,000 14C BP (see discussion in Chapter 6).  No 
other burials from this early timeframe have been identified in the QBT or Zaña areas. 
Several of the burials in the Chicama/Cupisnique area contained evidence of 
special treatment, including: 1) three adult burials that were capped with clay, ash, and/or 
vegetal mats; 2) one child who was buried with a possible bone bead or button; and 3) 
another child whose body was surrounded by blocks of clay and stones, and also 
displayed evidence of deep cut marks on one upper leg (Briceño and Millones 1999; 
Chauchat 1988; Lacombe 1994).  Briceño and Millones (1999) suggest that the cut marks 
on this latter child, along with the recovery of a number of disarticulated remains at other 
sites, may anticipate similar kinds of burial activity identified among Middle Preceramic 
(~8000-5000 14C BP) sites of the Zaña Valley (Dillehay et al. 1992; Rossen and Dillehay 
2001), which are discussed further in Chapter 4 and below.  Although the social 
significance of these burial practices may have differed, the fact that this activity appears 
so early in the Chicama/Cupisnique area supports other evidence that these populations 
had localized their settlement and subsistence systems in this region beginning in the 
Terminal Pleistocene, and intensifying during the Early Holocene.  Furthermore, the 
burials and other evidence for persistent occupation in this area suggest a developed 
sense of territoriality. 
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Early Holocene Occupation (~9600-8100 14C BP) 
By the Early Holocene (~9600-8100 14C BP), intensive occupation persisted in 
the QBT and the Chicama/Cupisnique areas, and increased in the Zaña/Nanchoc area.  
These Early Holocene populations primarily focused on resources that were available in 
the flanks area, but also made periodic forays to the coast and, to a lesser extent, the 
highlands, or established trade relations with people living closer to those areas.  They 
hunted fewer game animals that required the use of spear-technology to capture, in part 
because some larger species, such as peccary, appear to have migrated out of the area, 
perhaps due to changing environmental conditions.  Throughout the QBT and Cupisnique 
areas during this time, populations appear to have participated in the communal 
processing and consumption of terrestrial snails (Scutalus sp.), resulting in the deposition 
of numerous, large, dense land snail middens.  Perhaps in a related development, the 
separation of public and domestic spaces began during this Early Holocene period, as 
evidenced initially at site Je-790 (~9500-9300 14C BP), where a communal domestic 
activity area was situated outside of and adjacent to multiple, simple stone-lined 
structures. 
Sometime after about 9000 14C BP, chipped lithic technology transitioned from 
one based primarily on a bifacial trajectory to one based almost exclusively on a unifacial 
trajectory model.  The latter is perhaps best documented with the Nanchoc Lithic 
Tradition (~8000-6200 14C BP  [Rossen 1991, 1998]), though the transition to a 
predominantly unifacial technology appears to have occurred as early as ~8900 14C BP in 
the QBT area (see Chapter 8).  The use of groundstone tools, such as batanes, which 
began in the terminal Pleistocene, persisted into this phase, indicating indirect evidence 
of continued plant exploitation.  Economic use of plants was most intensive in the 
Nanchoc area during this time, where phytolith and microbotanical data indicate the 
exploitation of several wild and domestic species (Dillehay et al. 1998, 2005, 2007).  This 
activity persists and intensifies with advanced horticultural practices in the Nanchoc area 
during the mid-Holocene (ibid). 
Early Holocene populations practiced decreased mobility, and perhaps semi-
sedentism, based in part on the number of domestic structures identified in the Zaña, 
Jequetepeque, and Chicama drainages.  By ~9500 14C BP (and perhaps earlier), some 
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groups even occupied multiple structures at selected sites, such as Je-790 and Je-431 in 
the Q. Talambo subarea.  The simple, stone-lined structures documented among Early 
Holocene occupations in this region are primarily circular, semi-lunar, or ‘L’-shaped 
forms, which initially appeared in the area during the Terminal Pleistocene (Gálvez 1990, 
1992; this volume; see also Dillehay et al. 2003).  Semi-rectangular forms may appear in 
the region as early as ~8800 14C BP based on one such structure at Je-937 in the Q. del 
Batán subarea, though they are more common during the later mid-Holocene timeframe 
in the Nanchoc area. 
Evidence of long-distance or down-the-line exchange in this region appears 
initially around 8900 14C BP at the site of Je-1002 in the Q. del Batán subarea, where a 
bead manufactured out of a marine shell from southern Ecuador or northernmost Perú 
(Figure 6.25a) was recovered from a pit feature.  Later evidence for long-distance 
exchange is found among Las Pircas sites (~8500-7000 14C BP) in the Nanchoc area, 
based on the recovery of a variety of exotic items, including quartz crystals, stingray 
spines, colorful marine shells, fossils, beads, and one broken Paiján point made of red 
jasper (Dillehay et al. 1998:115; Rossen and Dillehay 2001:64).  Based on the contexts 
where some of these latter materials were found, Rossen and Dillehay (2001:71) have 
proposed that they may have been used in the performance of “garden magic” to help 
mitigate the potential uncertainties of experimenting with the cultivation of new plant 
resources.  These new resources included squash, peanuts, plum, manioc, a quinoa-like 
chenopod, fleshy Solanaceous (a family of flowering plants that includes chile peppers, 
tomatoes, and tobacco, among others), and cactus fruits (Dillehay et al. 1998, 2007; 
Rossen et al. 1996).  These cultivars were part of a broad-spectrum diet that included 
other terrestrial botanical and faunal resources (ibid).  Long-distance or down-the-line 
exchange of some of these plants may be indicated by domesticated squash and peanuts 
identified in Early and Middle Preceramic contexts in the Nanchoc area; the squash likely 
derive from Colombia, while the peanuts are likely from the area of Bolivia, northwest 
Argentina, northern Paraguay, or the western Mato Grosso region of Brazil (Dillehay et 
al. 2007). 
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 As noted above, the earliest evidence for burial activity among these three main 
drainages (Zaña, Jequetepeque, and Chicama) is represented by the late Pleistocene/Early 
Holocene burials in the Chicama/Cupisnique area, and perhaps the disturbed burial at Je-
1002 in the Batán subarea.  Confirmed evidence for burials does not reappear in the 
archaeological record of this region until the Las Pircas phase in the Nanchoc area 
(~8500-7000 14C BP), which straddles the Early to Mid-Holocene transition.  One 
articulated adult male skeleton, which had been covered by several rocks, was identified 
at CA09-28.  Scattered fragments of human bone were also recovered from CA09-28, 
and two other Las Pircas sites in the Nanchoc area, CA09-27 and CA09-52.  As discussed 
in Chapter 4, Rossen and Dillehay (2001) propose that the condition, treatment, and 
context of these remains may indicate their use in ritualized activity, perhaps for the 
performance of “garden magic” mentioned above. 
 
Mid-Holocene Occupation (~8100-4500 14C BP) 
During the Mid-Holocene (~8100-4500 14C BP), there is limited evidence for 
occupation in the Chicama/Cupisnique and QBT areas, but intensive, semi-permanent 
occupation persists in the Nanchoc area.  The Tierra Blanca phase (~7000-4500 14C BP) 
witnessed an expansion of the repertoire of domesticated plants to include coca and 
cotton, and intensification in the methods of producing them (Rossen and Dillehay 2001).  
Garden furrows, dating to perhaps as early as 8100 14C BP (at CA09-52), and irrigation 
canals possibly dating as early as 6100 14C BP (but securely at 5500-4400 14C BP), signal 
an important commitment to horticulture during the Mid-Holocene (Dillehay et al. 2005).  
Although no domesticated plant remains were recovered from excavation contexts in the 
QBT area, the identification of two possible rudimentary canals at Je-901 and Je-393 (see 
Chapters 6 and 7, Figures 6.9, 6.17, and 6.18 and Table 7.33), dating to ~6700(?)14C BP 
and 4600 14C BP respectively, suggests that similar horticultural activity may have 
characterized the limited Mid-Holocene occupations of this area.  Despite this 
intensification of plant use, the limited excavation data from Je-901 and the evidence 
from the Nanchoc area indicate that people still relied on locally-available terrestrial 
resources and some fish (not necessarily marine). 
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This time period in the Zaña Valley is further characterized by changes in 
technology, domestic and public architecture, and burial practices.  The chipped lithic 
technology of the Nanchoc area during this time continued to be unifacial, although the 
tools were cruder and more expedient compared to their Las Pircas predecessors (Rossen 
and Dillehay 2001:68).  However, in keeping with the intensified exploitation of plant 
production, these populations continued to use groundstone tools.  There was a shift from 
small, elliptical quincha dwellings to larger, segmented, nearly rectangular house styles 
(ibid).  The communal construction and use of two low mounds at the Cementerio de 
Nanchoc site spans the transition from the Las Pircas Phase to the Tierra Blanca Phase, 
but occurs entirely within the Mid-Holocene timeframe (~7500-5700 14C BP) (Dillehay 
et al. 1998; 2007; Rossen and Dillehay 2001).  Periodic ritual activity was carried out at 
these mounds, and included the specialized production of calcite (cal), presumably for 
use as an activating agent in the use of coca.  There is decreased evidence for exotic 
goods in Tierra Blanca-phase deposits.  Additionally, treatment of the dead appears to 
have become more haphazard during this time (Dillehay et al. 1998; Rossen and Dillehay 
2001).  At site CA09-77, highly fragmented human remains were recovered from a house 
floor.  Many of the remains were burned and commingled with faunal remains, 
suggesting possible evidence for cannibalism (Rossen and Dillehay 2001:69).   
 The intensified occupation of the Zaña/Nanchoc area during the mid-Holocene, 
and concomitant decreases in occupation of the QBT and Chicama/Cupisnique areas 
suggest a shift in settlement patterns, albeit not to a point of abandonment of the latter.  
Rather, it seems likely that the conditions of the QBT and Chicama/Cupisnique areas may 
simply have not been conducive to the intensive occupations that characterized these 
areas during the Terminal Pleistocene to Early Holocene.  Water likely continued to be 
present, but in decreasing quantities or on an intermittent basis.  The conditions of the 
Zaña/Nanchoc, however, appear to have been sufficient to support the intensified 
occupation that characterized this area—particularly during the Tierra Blanca phase 
(~7000-4500 14C BP).  Exotic materials recovered from Las Pircas and Tierra Blanca 
contexts in the upper Zaña Valley indicate that they maintained contact with highland and 
coastal areas.  Some of the resources identified among these Middle Preceramic deposits 
were likely derived from the QBT area (e.g., quartz crystals).  Taken in tandem with the 
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proximity of these areas (Figure 4.1), similarities in lithic technology and domestic 
architecture, and non-cultivated subsistence resources, it seems plausible to propose that 
the QBT area may have served as the locus for logistical forays by Middle Preceramic 
populations of the upper Zaña Valley.  The changes in settlement, subsistence, socio-
economic, and technological organization observed among the Terminal Pleistocene 
through Mid-Holocene populations in the Chicama/Cupisnique, QBT, and Zaña/Nanchoc 
areas form the basis of an evaluation of regional patterns of emerging complexity in the 
following section. 
 
Regional Patterns of Emerging Complexity 
 A model of possible material correlates for emerging complexity was presented in 
Chapter 3; this model draws from relatively recent approaches to understanding cultural 
transformations among early hunter-gatherers of the Central Andes and elsewhere around 
the world that were in some phase of transition.  The key themes upon which the model 
focuses include: localization of settlement and economic organization, ‘domestication of 
space,’ and the negotiated balance between socio-economic flexibility, relative 
autonomy, and more structured group identity.  The extent to which archaeological 
correlates for these developments are evident among the sites deposited by Preceramic 
foragers of the QBT project area and the broader region (including the 
Chicama/Cupisnique and Zaña/Nanchoc areas) is discussed in this section based on 
patterns presented above and in previous chapters.  Some specific comparative references 
are made to aspects of Early Preceramic Paijanense organization and settlement as they 
indicate significant changes over time, beginning in the Terminal Pleistocene; however, a 
more detailed consideration of these earlier developments is presented by Maggard 
(2008).  Furthermore, the discussion of the cultural changes observed in this area are 
developed in reference to the environmental changes that also characterized this region 
during the Terminal Pleistocene (~11,000-9600 14C BP), Early Holocene (~9600-8100 
14C BP), and Mid-Holocene (~8100-4500 14C BP), particularly the increasing aridity and 
temperatures that are thought to have developed beginning around 8000 years ago (see 
fuller discussion in Chapters 5 and 10 and Figure 10.9). 
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Localization of Settlement and Economic Organization 
 Following the definition presented by Dillehay and others (2003), localization is 
the process wherein a group occupies selected places on the landscape repeatedly or for 
extended periods, and acquires its economic, technological, and social resources.  The 
extent to which localization is evident for Early through Middle Preceramic foragers of 
the QBT area, and to a lesser extent in the Chicama/Cupisnique, and Zaña/Nanchoc areas, 
is examined through the narrower topics of: settlement patterns; intersite separation of 
domestic and public site function; population increase; subsistence system; and 
technological and economic organization.  
 
Settlement Patterns 
 The settlement patterns practiced by transitional late Early through Middle 
Preceramic (LE/M) foragers of the QBT project area were discussed in detail in Chapter 
10.  This section summarizes those patterns, with particular reference to the manner in 
which they do or do not reflect those patterns that might be expected for populations 
transitioning toward greater complexity (i.e., localized settlement and, more specifically, 
sedentism). 
 Of the 139 LE/M Preceramic sites and components, most consist of transitory 
stations/workshops (n = 67) and processing stations (n = 41) (Tables 10.1, 10.10, and 
10.12).  There were no residential base camps identified, though I suspect that additional 
excavations at multicomponent sites, such as Je-431 and Je-1002, may yield additional 
data that are indicative of such settlements.  However, based only on the available 
evidence, no sites could be identified as loci where people lived for extended periods.  
Rather, the LE/M settlement system in the QBT area appears to have been more strongly 
tied to field camps, where people generally maintained themselves and performed a 
variety of activities, though on a less intensive and shorter-term basis than would be 
expected at a base camp.  This may have been because these sites represent logistical 
forays by populations who situated their base camps in other nearby areas (e.g., the upper 
Zaña Valley or the mid-valley of the Río Loco de Chamán).  Ten long-term/repeat field 
camps were identified among the QBT LE/M sites (Table 10.2), along with 19 short-term 
field camps.  In addition, one site was identified as a quarry for toba volcánica (Je-987), 
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and another site was assessed as a special function site (Je-393).  The latter site yielded 
evidence of a possible intact, subsurface canal feature in cross-section and an associated 
radiocarbon date that placed it in the Middle Preceramic timeframe.  Little other evidence 
of occupation was recovered from this context, and, given the limited nature of the data 
on the possible canal, it was determined that this site would best be categorized 
tentatively as a special function site until/unless additional research reveals more details 
regarding the possible canal and nature of Middle Preceramic occupation. 
 Given the density of LE/M sites and their proximity to one another in the QBT 
area (Figures 10.1-10.3), they may reasonably be understood as being networked within 
the same settlement system.  However, we do not presently have the data to indicate 
specifically which sites would have been occupied during the seasonal rounds of a given 
group over a given period of time.  Quebrada del Batán was likely more intensively 
occupied during LE/M times based on the higher number and density of sites (Table 
10.1), and the greater number of field camps compared to the Talambo subarea.  Also, 
three of the four sites with LE/M domestic structures are located in the Batán subarea.  
Taken together, the number and density of LE/M sites and other evidence for intensive 
occupation (e.g., deep, intact deposits at selected locations, expedient lithic technology, 
abundant cultural remains, and nearly exclusively local resource exploitation) indicates a 
substantial continued presence in the project area. 
 As noted above, one indication of localized settlement practices is repeated or 
extended occupation of selected places on the landscape.  Considering the taphonomic 
issues of deflation in the arid environment of the QBT area, deposits at most sites have 
been compacted, such that materials from different periods of occupation are often 
located next to one another on the modern surface.  This creates a scenario in which 
teasing out which materials (particularly non-diagnostics) are associated with each of 
those different phases is difficult—sometimes impossible.  It also makes it difficult to 
differentiate those sites that were occupied for a single extended period from those that 
were the loci of repeated, less-intensive occupation.  For the purposes of the present 
project, large site size (i.e., > 5000sq. m) was used as an indicator of possible long-term 
or repeat occupation among surface LE/M sites.  Twenty-two such sites were identified 
among the 132 surface LE/M sites.  Most of these sites were likely occupied over a series 
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of repeated, relatively ephemeral occupations based on the light to medium density of 
artifacts scattered across the surface, and in some cases, the low diversity of activities 
represented at each location (see discussion Chapter 10). 
Localized settlement is further indicated by persistent occupation of certain 
locations over a longer period of time based on evidence of Early and LE/M Preceramic 
occupations of six multicomponent sites in the QBT area (Je-393, Je-431, Je-772, Je-901, 
Je-971, Je-1002).  Our understanding of LE/M occupation of these sites is limited to data 
recovered from the few test units that were excavated (see Chapter 6); as a result, we lack 
a fuller understanding of the actual horizontal extent of LE/M materials at these sites and 
a better sense of the nature of LE/M occupation.  However, the depth of deposits and 
other lines of evidence at some of these sites (e.g., Je-431, Je-772, Je-1002) point to long-
term or repeated occupation.  Despite some of the limitations in our understanding of the 
breadth of LE/M occupation at these locations, it is still considered relevant that they 
chose to continue occupying some of the same sites as their Early Preceramic 
predecessors. 
In considering the factors that may have facilitated localized settlement, the 
availability of fresh water (from springs and other sources such as Río Loco de Chamán 
and Río Jequetepeque, as well as other intermittent drainages) was likely one of several 
natural features that drew populations to occupy the lower foothills zone during the 
Terminal Pleistocene (11,000 to 9600 14C BP) to Early Holocene (~9600-8100 14C BP).  
The importance of water as a factor in establishing settlements in this zone was also 
recognized for the Chicama/Cupisnique area (Briceño 1999), where similarly dense 
occupation occurred during this same timeframe (Chauchat et al. 1998).  The relative lack 
of Preceramic sites along the coastal plain—either in the Jequetepeque or Chicama 
Valleys—is likely related to the fact that there were fewer fresh water sources in that 
zone compared to the foothills region.  Other subsistence-related factors that likely 
facilitated localization are discussed below.  We presently do not have sufficient 
knowledge of which water sources would have been active at any given point to suggest 
that it was the determining factor impacting the spatial distribution of human occupation 
within the QBT area.  However, given the apparent significant decrease in occupation of 
both the lower Jequetepeque and Chicama Valleys by the Mid-Holocene (~8100-4500 
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14C BP) and the evidence for increasing aridity and temperatures, it is likely that water 
resources were becoming scarce or at least intermittent.  Without reliable, permanent 
water resources, permanent occupation of individual sites in each area would have 
become less tenable, which likely facilitated the shift in residential occupation to nearby 
areas at higher elevations, such as the upper Zaña Valley.  However, the fact that Mid-
Holocene populations continued to utilize sites and resources, and perhaps began to 
construct canal features (e.g., at Je-393), in the QBT area indicates a continued, localized 
presence despite the changing environmental conditions. 
 
The reduced intensity of Mid-Holocene occupation of the QBT area is signified in 
part by a decrease in the number of domestic structures and sites with domestic 
structures.  As discussed in Chapter 9, while 30 Early Preceramic structures were 
identified in the QBT project area, only six were identified among LE/M contexts, 
indicating a significant reduction in the construction of domestic architecture in the QBT 
area, and apparent corresponding shift in residential occupation.  Limited additional 
architecture was identified at Je-890, a site that probably dates to the Middle Preceramic 
based on similarities between Structure 1 at this site and Tierra Blanca-style domestic 
structures (ca. 7000-4500 14C BP) identified in the nearby Nanchoc area (Dillehay et al. 
1998; Rossen 1991).  The other evidence of architecture at this site besides this structure 
is in the form of a small, square stone-lined feature that may have served as a storage 
facility and a single-course wall that may have served some function related to gardening 
on the slope below Structure 1 (see Figure 6.5).  The limited excavations conducted at 
this site yielded little evidence of intact subsurface deposits and cultural material, much 
less botanical remains from the posited gardening activity.  Future investigations at this 
location may yield additional insight that will better define the functions of these other 
architectural elements.  No other site in the QBT area yielded similar architectural forms.  
Given the proximity of this site to the Nanchoc area, which would be accessible through a 
pass over the low hills separating the upper reaches of Batán and Q. las Pircas (see figure 
4.1), it is possible that this site represents a southern extension of Middle Preceramic 
Nanchoc occupation. 
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The limited evidence for non-domestic architecture at Je-890, and possible 
rudimentary canals at Je-393 and Je-901, may further indicate Middle Preceramic 
changes in settlement and subsistence patterns by about 6700 14C BP (ca. 7500 cal yr 
BP), and interactions with populations in the nearby Nanchoc area (see Figure 4.1).  Such 
a connection between these areas may further be indicated by the fact that at least some 
of the materials collected from Las Pircas contexts that were considered exotic to the 
Nanchoc area (e.g., quartz crystals), likely derived from sources in the QBT area.  Other 
exotic Las Pircas materials, such as stingray spines, may have been acquired on logistical 
forays to the coast, which could have involved using paths that passed through the QBT 
area (see Figure 4.1).  As discussed above and in Chapter 4, Las Pircas and Tierra Blanca 
phase sites of the upper Zaña Valley reflect intensive occupation of this zone by Mid-
Holocene times.  The other lines of evidence that indicate Mid-Holocene localization 
within the Zaña/Nanchoc area, and that of earlier times in the QBT and 
Chicama/Cupisnique areas, are discussed in the following sections. 
 
Intersite Separation of Domestic and Public Site Function 
There is presently no evidence of intersite separation of sites that maintained 
differential public and domestic functions for their LE/M occupants in the QBT area.  
There is limited evidence for the intrasite separation of public spaces—first among Early 
Preceramic sites such as Je-790 and later at LE/M sites with communally produced land 
snail middens, though these areas were the loci of communal domestic activities, rather 
than obviously ceremonial practices.  There is no indication of low mounded architecture 
or cemeteries like those identified among other Early to Mid-Holocene sites elsewhere in 
the Central Andes (e.g., Las Vegas in southern Ecuador [Stothert 1985], Cementerio de 
Nanchoc in the Zaña Valley [Dillehay et al. 1989, 1998], Preceramic sites of Casma 
Valley [Pozorski and Pozorski 1977], and Asana in the south-central highlands 
[Aldenderfer 1993]).  The low mounds at Cementerio de Nanchoc were utilized for 
periodic public ritual activity, which likely involved the consumption of coca, beginning 
during the Las Pircas phase and continuing into the Tierra Blanca phase (~7500-5700 14C 
BP) (Dillehay et la. 1999; 2007; Rossen and Dillehay 2001).  If we accept that the 
Zaña/Nanchoc and QBT areas were somehow connected—either in terms of trade 
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relations or settlement patterns—then it may be that the evidence for the intrasite 
separation of communal and private space by ~9500 years ago at sites such as Je-790 was 
an early precursor to the intersite separation of such spaces by ~7500 14C BP in the upper 
Zaña Valley, albeit for different functional purposes.  This could reflect long-term trends 
in the lower Jequetepeque and Zaña Valleys toward greater settlement permanency, 
territoriality, increased social complexity, and the tethering of certain ritualized 
practices—such as those evidenced at the Cementerio de Nanchoc site—to specific 
locations on the landscape (Dillehay 1992). 
 
Population Increase 
 The fact that at least 309 sites in the QBT area contained evidence of Preceramic 
occupation, including lithic tools and debris, domestic structures, hearths, faunal remains, 
and limited paleobotanical remains, is impressive.  Considered as an isolated variable, 
this number of sites might reflect relatively high population figures for the QBT area 
during the Terminal Pleistocene to Mid-Holocene compared to other parts of the Andes.  
At question, however, is whether this area witnessed an increase in population from 
Early (~11,000-9000 14C BP) to LE/M Preceramic (~9000-4500 14C BP) times, and 
whether that increase was sufficient to have been a causal force in changes in socio-
economic organization. 
Despite the relatively high number of LE/M sites and components (n = 139), it is 
difficult to make an argument for increased population, primarily because they were 
deposited over such a long timeframe (i.e., ~4500 years).  Assuming that all sites in the 
project area have been identified, this would reflect an average of 0.03 sites deposited per 
year.  This figure is likely low, considering the limited number of multicomponent sites 
that were included in this study (n = 7), and the factors affecting differential site 
preservation or disturbance by later occupations.  I suspect that many other 
multicomponent sites also contain evidence of LE/M occupation, but those data could not 
be isolated and separated from earlier materials due to the deflated nature of most of 
these sites, and the relatively limited number that were tested.  However, even if every 
Preceramic site identified in the QBT area (n = 309) contained evidence of LE/M 
occupation, the rate would only increase to 0.07 sites deposited per year.  The number of 
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Early Preceramic sites (n = 126) is lower than those identified as LE/M.  However, 
considering that these fewer sites were occupied over a significantly shorter timespan (ca. 
11,000-9000 14C BP or 2000 years), the average sites/year (0.06) is comparatively higher 
than that of the LE/M occupations. 
The decreased number of structures during the LE/M Preceramic (noted above) 
and the fact that the size of the structures did not increase appreciably compared to their 
Early Preceramic counterparts (Tables 9.1, 9.2 and 9.5), likewise does not suggest 
increases in the overall population or the size of the family units occupying the domestic 
structures in the QBT area. 
Turning to the neighboring drainages (i.e., Chicama and Zaña), there is similar 
evidence for concentrated occupation among the quebradas and associated landforms of 
the lower, western foothills during the terminal Pleistocene to Early Holocene, and of the 
upper Zaña/Nanchoc area during the mid-Holocene (Figure 4.1).  However, in neither of 
these areas has it been argued that there is evidence of substantial population increase.  In 
fact, Dillehay et al. (1998:123) state that there is no evidence to suggest that population 
pressure or growth were primary causal forces in cultural developments of the 
Zaña/Nanchoc area, including the development of canal-based horticulture.  In sum, it 
appears that population pressure was not a major factor behind the settlement, 
subsistence, socio-economic, and technological changes that were characteristic of 
populations in this region between about 9000 and 4500 14C BP. 
 
Subsistence System and Technological and Economic Organization 
As noted above and elsewhere (Chauchat 1988; Chauchat et al. 1998, 2004; 
Maggard 2008; this volume, Chapters 4 and 7), subsistence patterns of the Terminal 
Pleistocene to Early Holocene in this region (particularly in the lower Jequetepeque and 
Chicama drainages) included a combination of terrestrial and limited marine resources.  
Faunal remains from these early deposits include various terrestrial mammals (e.g., deer, 
peccary, South American fox, rodents, possible salamander), small birds, reptiles (e.g., 
Dicrodon lizard), fish (including mullet and several marine varieties, such as lefteye 
flounder and croaker) and other marine fauna (i.e., stingray, shark).  The marine fauna 
consist of species that occupy near-coastal waters, or could have been scavenged from the 
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beach, which lies some 20-30 km to the west of the foothills zone.  Columnar cactus and 
other plants were also exploited during these earlier phases of occupation, as evidenced in 
part by limited paleobotanical remains and the fact that groundstone tools (i.e., manos 
and batanes) were a prominent component of Early Preceramic toolkits.  These toolkits 
were further characterized by chipped stone implements, which were largely 
manufactured according to a bifacial trajectory model.  Among the bifacial implements 
produced during the Early Preceramic Period were distinctive Fishtail and Paiján 
projectile points.  The majority of lithic raw materials and subsistence resources were 
acquired locally within either the QBT or Chicama/Cupisnique area.  However, limited 
evidence for non-local resources, such as silex chert and chalcedony from the highlands 
and some marine faunal remains, could indicate the range of settlement patterns or trade 
relations with populations in those respective zones. 
As discussed in Chapters 7 and 8, patterns in subsistence and technology changed 
sometime shortly after about 9000 14C BP.  The botanical and faunal data from post-9000 
14C BP LE/M contexts in the QBT area indicate continued reliance on wild resources, 
such as land snails, lizard, mullet fish, and to a lesser extent, deer and cactus (Table 7.34).  
Among these resources, only the mullet fish is known to inhabit near-coastal waters, 
although they are also found in brackish and riverine settings (Pavao-Zuckerman 2004).  
Since no fishhooks or net weights have yet been identified in the LE/M toolkit (much less 
the toolkits of earlier and later Preceramic populations in this region), it seems likely that 
capturing fish may not have been a particularly intensive component of their subsistence 
activities.  The earlier focus on land snail consumption continues and intensifies.  Though 
small, when these snails are collected en masse, they provide a vital source of protein 
(Gálvez et al. 1994).  Furthermore, they are easy to obtain and process.  Other relatively 
low-yield resources, such as fish, fox, and lizard, are present in LE/M faunal 
assemblages, though their frequency is lower than that of land snails (see Figure 7.6 and 
Tables 7.8, 7.13 and 7.34).  High-yield resources, such as deer, are also much less 
frequent in the LE/M faunal assemblages.  In fact, only one deer specimen was identified 
at Je-908; there may be other deer represented by unidentifiable vertebrate remains 
among other sites.  No other large animals were identified in the LE/M faunal 
assemblages.  Although this assessment is drawn from limited excavations and surface 
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data, the general pattern of LE/M subsistence clearly seems to be focused on the 
collection or capture of the low-yield resources that would have been more abundant in 
the QBT area during Early to Mid-Holocene times. 
Few paleobotanical remains were identified in the analyzed flotation samples 
from eight LE/M contexts, none of which were cultigens (Rossen 2006).  The paucity of 
paleobotanical data may be related to poor preservation conditions, or it may reflect the 
fact that plants may not have been as significant to the LE/M Preceramic diet in the QBT 
area compared to their contemporary and later counterparts in the Zaña Valley.  
However, the recovery or identification of groundstone tools at seven sites suggests that 
plant processing likely was practiced by these LE/M populations.  In addition to 
processing plants, these tools have also been known to be used for pulverizing meat from 
small animals (e.g., rodents and reptiles) (Kraybill 1977; Odell 2003; Wright 1994; Yohe 
et al. 1991).  Indirect evidence for horticultural activities may be indicated by the 
rudimentary canals at Je-393 (Figure 6.9) and Je-901 (Figures 6.17 and 6.18), though 
these features are presently poorly understood and require additional investigation.  If 
these canal features have, in fact, been legitimately identified, their Middle Preceramic 
ages may reflect changes in subsistence toward horticulture during the mid- to latter 
phases of LE/M occupation (between ca. 6700-4600 14C BP).  This would be consistent 
with canal-based horticulture in the Nanchoc area, which appears to begin by 6100 14C 
BP and perhaps earlier (Dillehay et al. 2005).  Plant cultivation in the Zaña/Nanchoc area 
predates canal construction, beginning by 8000 14C BP and perhaps earlier (Dillehay et 
al. 2007).  It is important to note, however, that plant production in the upper Zaña Valley 
was incorporated into a subsistence regime that continued to include a variety of faunal 
and non-domesticated plant species that were locally available (e.g., cactus, deer, fox, 
birds, land snails, lizard, and other small mammals, rodents, and birds) (Dillehay et al. 
1989, 1998; Rossen 1991). 
Although few botanical resources were identified in the flotation samples from 
LE/M excavation contexts in the QBT area, they may lend some insight into behavior 
patterns that can be tested through further investigations.  Charcoal fragments and ash 
indicated that wood was burned for use in hearth features at a number of sites; although 
the precise kind of wood could not be identified, it is likely that it was algarrobo.  This 
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hypothesis is based on the fact that algarrobo remains were identified in Early Preceramic 
contexts (Rossen 2006) and that these trees are relatively common in the project area 
today, particularly in the Batán subarea (personal observation, 2002).  The only LE/M 
botanical remains that could be positively identified were those of columnar cactus 
(echinopsis sp.), as indicated by fruit seeds in Block B at Je-431 and burned cactus 
fragments at Je-790 (Rossen 2006; see Table 7.34).  Interestingly, both columnar cactus 
and algarrobo trees are hosts to modern land snail colonies in the project area today 
(2002, personal observation).  Is it possible that LE/M populations managed these 
botanical resources for the purpose of perpetuating habitats that are favorable to one of 
their main subsistence resources (i.e., Scutalus sp.), while also garnering the benefits of 
fruits, beans, miel and fuel provided by cacti and algarrobo trees?  We presently lack data 
to do more than suggest this as a possible aspect of LE/M Preceramic economic 
organization.  It is tempting, however, to postulate this scenario and subject it to future 
research.  Such management of resources could have been a precursor to other forms of 
water and plant manipulation as suggested by the two possible rudimentary Middle 
Preceramic canals at Je-901 and Je-393.  That the management of certain wild resources 
may have preceded cultivation in several regions of the world was proposed by Smith 
(2001; see also Bar-Yosef and Meadow 1995; Henry 1985; Lourandos 1997; Price 1985).  
Actively protecting or promoting the growth of wild natural resources may have 
facilitated more active human intervention in the process (Smith 2001), which was 
certainly evidenced by the early horticultural activities of the Las Pircas (~8500-7000 14C 
BP) and Tierra Blanca (~7000-4500 14C BP) phases in the nearby Zaña Valley. 
Perhaps as a result of the above shifts in subsistence patterns—away from hunting 
larger game and exploiting a wider variety of marine and terrestrial resources—the 
chipped lithic technology of this region changed significantly after about 9000 14C BP.  
The Nanchoc Lithic Tradition (NLT), a unifacial technology that consists almost entirely 
of utilized and retouched flake tool forms, characterizes the Las Pircas phase occupations 
of the Zaña Valley (~8500-7000 14C BP) (Rossen 1991, 1998).  Later Tierra Blanca phase 
(~7000-4500 14C BP) tools continue to be unifacial, however they are cruder and more 
expedient (Rossen and Dillehay 2001:68).  In the QBT area, the shift to a unifacial 
trajectory of stone tool production appears to have occurred by 8800 14C BP, and perhaps 
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as early as 8900 14C BP.  Limited production of formal unifacial tools continued among 
Early to Mid-Holocene foragers in the QBT area, though the majority of the tools 
collected during survey and excavation from LE/M contexts during the 2002/2003 
fieldseason consisted of retouched (n = 21) and utilized flakes (n = 45), which comprised 
77.6% of the chipped stone utensils (Table 10.6).  These flake tools were likely 
manufactured at or shortly before their actual use, and probably discarded shortly 
afterwards (Bamforth 1986; Binford 1980; Nash 1996; Odell 1996).  Comparing these 
expedient tool forms with those of the NLT lithic tradition (Rossen 1991, 1998), they 
were likely used in cutting, slicing, perforating, and perhaps woodworking activities.  
Although three bifacial tools were identified in LE/M deposits at Je-431 (dating to about 
9000 14C BP), no other such tools were found among any other LE/M sites or intact, 
subsurface dated LE/M deposits.  Formal unifaces of non-limace form (n = 16) were 
identified among several LE/M sites.  That limited formal tool production was indicated 
at some LE/M sites suggests that there were some tasks for which sturdier, perhaps 
curated technology was more desirable.  The greater abundance of expedient tool forms, 
however, reflects a technological organization that was suited to intensified exploitation 
of generally smaller faunal resources (e.g., land snails, lizards), knowledge of abundant 
lithic raw materials, and circumscribed, localized mobility within the QBT area. 
Further assessment of the economic organization of the post-9000 14C BP LE/M 
foragers of the QBT area is provided by understanding the extent to which they relied on 
local vs. non-local resources.  The vast majority of materials in the LE/M assemblages 
were locally derived.  However, there were a few items that were not available in the 
immediate QBT area, including a few lithics manufactured from non-local raw material 
(n = 8), and a bead fashioned out of a marine shell that was recovered from Feature 3 at 
Je-1002 (Figure 6.25a).  The marine shell from which the bead was fashioned came from 
far northern Perú or southern Ecuador, and was likely acquired through long-distance or 
down-the-line exchange.  With the exception of these few specimens, the overwhelming 
majority of lithic, faunal, and limited botanical materials in LE/M assemblages were 
acquired locally.  Most of the Middle Preceramic materials from the Zaña/Nanchoc area 
were similarly local, however they did acquire some exotic goods (e.g., quartz crystals, 
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stingray spines, etc.), perhaps for use in household-based gardening rituals (Dillehay et 
al. 1998). 
 
From these multiple lines of evidence, a picture of Early to Mid-Holocene 
economic organization in this region emerges.  It is one that involves acquisition of a 
relatively broad range of local subsistence resources, though some are exploited more 
intensively than others (e.g., land snails).  Horticulture becomes a prominent component 
of the subsistence strategies in the Zaña/Nanchoc area sometime around 8000 14C BP, 
and perhaps earlier (Dillehay et al. 1998, 2007; Rossen 1991).  The most intensively 
exploited resource in the QBT area, Scutalus sp., was likely procured both by individuals 
and by groups (perhaps multiple families) participating in communal collection efforts.  
Most of the exploited subsistence resources in both the QBT and Zaña/Nanchoc areas 
could be acquired and processed without the use of tools (i.e., by hand), or with only 
simple tool forms (e.g., to cut thin switches for snares to capture lizards or fox, or to slice 
away undesirable portions of snail meat).  With decreased focus on larger fauna, there 
was a corresponding decreased need for bifacial projectile points.  After about 9000 14C 
BP, people produced the tools they needed on a more expedient as-needed basis.  One 
reason they were able to do so was their knowledge of a seemingly endless supply of 
lithic raw material of sufficient quality to meet their technological needs in outcrops and 
residual stream contexts throughout the QBT area.  In short, this economic system was 
localized to those plant, animal, and lithic resources that were available within this area 
of the lower western Andean flanks. 
 
In summarizing the evidence for localization among early foragers in this region, 
we may suggest that Preceramic foragers of the QBT and Chicama/Cupisnique areas 
organized themselves around the economic and social resources available in and around 
the lower western foothills, particularly during the Terminal Pleistocene to Early 
Holocene.  Through intensive and repeated occupations, they showed signs of being 
localized to certain key locations—at least until conditions of the Early to Mid-Holocene 
changed.  During the Early Holocene in the QBT area, beginning around 8400 14C BP, 
the tendencies toward sedentism of the Early Preceramic gave way to the more dispersed 
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settlement.  It is around this same time that occupation of the nearby Zaña/Nanchoc area 
intensifies, indicating perhaps that these earlier populations simply shifted the focus of 
their settlement patterns to this zone of slightly higher elevation—and one with which 
they were probably already familiar.  However, at no time does it appear that people 
abandoned the QBT area.  Thus, the process of localization continued, and intensified 
over time in the broader region, both in and around the QBT project area.  
Complementing this process of localization were the processes of domesticating space 
and materializing a well-developed sense of place, topics that are considered in the 
following section. 
 
Domesticating Space and Materializing a Sense of Place 
 Various researchers have argued that the concept of ‘place’ among mobile 
populations is a significant part of the process of shifting toward sedentism, territoriality, 
and the changes in socio-economic organization that signal increased cultural complexity 
(Binford 1982; Bogucki 1999; Cobb and Nassaney 1998; Hodder 1990; Parkington 1980; 
Parkington et al. 1986; Parkington and Mills 1991).  Whereas many models of emerging 
complexity focus on the importance of domesticating plants and animals, these 
researchers shift focus to the processes by which people domesticate space.  
Domesticating space and materially demarcating a sense of place is achieved variably 
through the built environment, regionalization, territoriality, and the definition and 
separation of public and private spaces.  Much of the evidence for the LE/M Preceramic 
built environment in the QBT area comes from the domestic structures, and to a lesser 
extent, the possible canal features at Je-393 and Je-901 presented above.  The built 
environment in the Zaña/Nanchoc area is characterized by domestic structures, 
communal architecture, canals, and garden furrows.  How these aspects of the built 
environment, and other area developments, articulate with the process of regionalization, 
soft territoriality, and the definition and separation of public and private spaces during the 
Early to Mid-Holocene is discussed in this section. 
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Regionalization and Soft Territoriality 
“Soft” territoriality, as the term is used here, refers to the less obvious material 
manifestations of demarcating territoriality, perhaps reflecting the initial tendencies 
toward conceptualizing affiliation with a specific circumscribed area.  Some potential 
territorial indicators include rock art, ceremonial sites, cemeteries, walls or other barriers, 
and regional style zones (Bender 1985; Brown 1985; Conkey 1985; Gamble 1986; 
Jefferies 1997; Lourandos 1997; Wobst 1976).  Some of these elements have been 
observed for Early and Middle Preceramic occupations of the Chicama/Cupisnique and 
Zaña/Nanchoc areas.  For example, rock art identified at one rockshelter site (PV22-194) 
in the Chicama Valley was interpreted as Paijanense based on affiliated cultural materials 
(Chauchat et al. 1998:159), and may represent an Early Preceramic territorial marker in 
this area.  The two low mounds at the Cementerio de Nanchoc site in the upper Zaña 
Valley, not only represent communal ceremonial activity by Middle Preceramic times 
(Dillehay et al. 1989, 1998), they also represent clear evidence of claims to that space—
and the surrounding area—by the local community. 
There were no features such as mounds, rock art, walls, or barricades that might 
have signified a more concrete sense of LE/M territoriality in an obvious material fashion 
in the QBT area.  The occupation of domestic structures, which were much fewer in 
number than their Early Preceramic counterparts, is not sufficient to argue for a strong 
sense of territoriality.  Rather, the strongest argument for a sort of soft territoriality 
derives from the persistence of occupation by LE/M foragers despite apparent 
degradation of environmental conditions that began during the Early Holocene and 
achieved modern desert-like conditions by the mid-Holocene (Hajdas et al. 2003; Thouret 
et al. 1996; Van der Hammen 1974; Weng et al. 2006) (see Chapter 5 and Figure 10.9).  
Furthermore, at six tested sites, LE/M deposits ranged in thickness from 10 to 31 cm 
(Table 10.18), indicating midden accumulation that occurred over the course of extended 
and/or repeated occupations.  The persistent and circumscribed LE/M settlement patterns 
focused on multiple, varied resources that continued to be available within, and likely 
around, the QBT area despite the increasing temperatures and aridity.  As noted in 
Chapter 3, it seems unlikely that people would have persisted in their occupation of this 
area if there had not been sufficient economic and social resources available to do so, 
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particularly over such an extended period as the transitional late Early through Middle 
Preceramic timeframe (ca. 9000-4500 14C BP). 
Of interest, however, is the fact that continued regionalization of settlement 
patterns, which began during the Early Preceramic (ca. 11,000-9000 14C BP) (Maggard 
2008), was not coupled with the continued trends toward sedentism that also 
characterized the earlier phase and other places such as the Nanchoc area of the Zaña 
Valley (Dillehay et al. 1989, 1998; Rossen 1991).  Rather, the continued use of smaller-
scale territories and logistical subsistence/settlement strategies—characteristics 
considered typical of the process of regionalization and ‘closure’ (sensu Lourandos 
1997)—occurred within a pattern of increased residential mobility with reduced 
construction of fixed facilities (e.g., domestic structures)—at least within the QBT area.  
This may have been due to changes in the environmental conditions (i.e., increasing 
aridity and temperatures), which would not have been conducive to large, permanent, 
aggregated settlements.  Alternatively, as noted above and in Chapter 10, the patterns 
could be reflective of a shift in the locus of residential settlement, where the LE/M 
populations began to center their residential base camps to the east in the Nanchoc area 
(Dillehay et al. 1989, 1998; Rossen 1991) or in the mid-valley area of the Río Loco de 
Chamán, which has not yet been surveyed.  If this were the case, then the LE/M sites of 
the QBT area would likely represent logistical forays into the project area to acquire 
desired resources (e.g., land snails, lizard, algarrobo). 
Despite the lack of some of the more recognizable material markers of 
territoriality in the QBT area, at least as indicated by other archaeological and 
ethnographic hunter-gatherer studies (Bender 1985; Brown 1985; Conkey 1985; Gamble 
1986; Jefferies 1997; Lourandos 1997; Wobst 1976), persistent occupation of this area by 
LE/M foragers minimally indicates a developed sense of place.  That they did not 
demarcate their sense of place in an overtly material fashion—beyond persistent 
occupation—need not negate their conceptualization of territoriality, only our ability to 
readily recognize it.  Ethnographic case studies among Australian hunter-gatherers and 
others have indicated a well-developed sense of territoriality that was indicated through 
little more than the regularized use and occupation of certain locations on the landscape 
(Fullagar and Head 1999).  LE/M foragers of the QBT area may have similarly 
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conceptualized their ‘homeland’ or territory and, whether due to a low level of interaction 
with other populations or non-confrontational relations with others, chose not to 
symbolically represent it with more obvious material markers. 
 
Definition and Separation of Public and Private Space 
Distinctions between public and private space appear to have been more 
distinctively separated during the Early Preceramic phase in the QBT area at sites like Je-
790 by the beginning of the Early Holocene (around 9500 14C BP).  Here, domestic 
midden accumulated in a communal space located a few meters northeast of four semi-
lunar and ‘L’-shaped structures (Figures 6.34-6.37); no evidence of similar midden 
development was identified within the structures themselves.  That these structures, and 
three others of similar form elsewhere on the site, were all open, and likely did not have 
significant wall or roof constructions, does not indicate a particular concern for privacy.  
The spatial layout of Structures 1-4 is such that the occupants of one could have easily 
heard, and usually seen the occupants of another (see Figure 6.34); the same is true of 
Structures 5 and 6 (Figure 6.33).  Although Early Preceramic Paijanense occupants of 
these structures were concerned somewhat with distinguishing different huts and the 
communal space in which they processed their food and lithic resources, they were not so 
concerned with privacy that they needed to build substantial physical barriers between the 
site occupants.  If they had been, they likely would not have constructed the structures so 
close to one another, and they would have been completely enclosed, rather than being 
open on one side.  Privacy is not only demarcated by the space that is visually segregated; 
it is also demarcated by the spaces that are audibly segregated.  Although Structures 1-4 
were spatially distinct from one another, their close proximity and open forms (see Figure 
6.34) would have precluded such visual and audible segregation, intimating a lack of 
closure or privacy. 
We presently lack data to suggest whether this pattern continued into the LE/M 
Preceramic.  The only site with LE/M domestic architecture that also yielded substantial 
midden development was at Je-937.  At this site, a single 1-m2 test unit was excavated in 
an area of intact domestic midden near the center of the site (Figure 6.20), which yielded 
a date of 8751 ± 47 14C BP (AA57969; ca. 9900-9600 cal yr BP).  A semi-rectangular 
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structure identified on the west end of the site (Figures 6.20 and 5.14b) was interpreted as 
likely representing domestic occupation that corresponded with the midden deposition 
(see discussion Chapter 6).  However, no excavation units were placed in the interior area 
of the structure, making it difficult to ascertain a differentiation between activities that 
occurred within the structure and those that were conducted in the open space outside of 
it.  At site Je-890, the single excavation unit placed within Structure 1 (Figure 6.5) failed 
to yield evidence of intact subsurface midden or floor construction.  With only two flakes 
collected inside the structure, and evidence of surface artifacts and other features outside 
the structure (Figure 6.5), it seems likely that the occupants practiced spatial segregation 
of activities.  The extent to which the domestic activities identified at Je-937 and Je-890 
indicated spatial segregation of private and public space for their LE/M occupants will 
require additional research.  However, developing an argument for communal space 
development at either site appears unlikely based on the fact that only a single domestic 
structure was identified at each location.  Arguments for communal space distinctions 
would seem necessarily to require evidence for occupation by more than one family 
(household?) unit. 
Two sites do contain evidence for more than one LE/M Preceramic domestic 
structure (and perhaps, more than one family unit): Je-472 and Je-971 (Figures 6.38 and 
6.40-6.41).  However, at neither site did we recover evidence of corresponding areas of 
domestic midden development, either within or outside the structures.  A single test unit 
excavated in one of the LE/M structures (Structure 7) at Je-971 (Figure 6.40) failed to 
identify intact deposits or subsurface materials.  Again, at neither site do we presently 
have sufficient data to develop an argument for a distinction in the kinds of activities that 
occurred within and outside of the structures. 
Although we lack substantial evidence for the separation of space based on 
concepts of public and private realms of activity among LE/M populations who occupied 
the QBT area during the Early to Mid-Holocene, such evidence does exist in the 
neighboring Zaña/Nanchoc area.  As noted above, construction and use of two low 
mounds at the Cementerio de Nanchoc site began around 7500 14C BP and continued 
until about 5700 14C BP (Dillehay et la. 1998; 2007; Rossen and Dillehay 2001).  These 
mounds, which were the locus of periodic communal ritual activity, were clearly 
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separated—spatially and functionally—from the nearby residential sites (Dillehay et al. 
1989, 1998).  It is tempting to consider the possibility that changes in the use of space 
observed by about 9500 14C BP at Je-790 (discussed above) may have been early 
conceptual precursors that ultimately became manifested in more ostentatious fashion—
and for different functional purposes—at the Cementerio de Nanchoc site.  What we 
presently lack is a firmer understanding of the spatial dynamics at sites from the 
intervening period that might support such an assessment. 
 
Other Aspects of Socio-Economic Organization 
 Additional aspects of socio-economic organization are considered more 
specifically here as they relate to the manner in which LE/M populations in the QBT area 
may (or may not) have begun to establish a more structured sense of group identity or 
social group cohesion.  In addition to some of the other possible correlates of this aspect 
of socio-economic organization presented above (e.g., territoriality, regionalization), 
other potential indicators include: social aggregation; the development of small, 
autonomous groups; corporate labor projects; specialized processing and production; 
long-distance exchange; and developed social distinctions.  Most of these indicators of 
greater complexity were not identified for LE/M occupations of the QBT area, but were 
identified among Middle Preceramic populations of the Zaña/Nanchoc area; each of these 
indicators is addressed briefly in turn below. 
 
Social Aggregation and Development of Small, Autonomous Groups 
Assessing the extent to which social aggregation was indicated among Preceramic 
occupations of the QBT area depended largely on evidence for multiple, 
contemporaneous domestic structures, communal behavior, and subsistence remains that 
might have sustained more than a single household for an extended period of time.  Of 
these lines of evidence, only communal behavior (in the form of large, dense, land snail 
middens that likely represent group collection) was identified among selected LE/M 
Preceramic occupations (Tables 7.5 and 7.17).  This communal activity involved the 
collection and processing of abundant land snails, a task that would not have required 
specialized knowledge; as such, it could have involved a larger segment of the social 
549
group (i.e., elderly and children).  That at least some LE/M foragers practiced communal 
acquisition and processing of foodstuffs may indicate the possibility for some sense of 
social cohesion beyond the household level (P. Wilson 1988). 
As discussed above, stronger indicators of social aggregation in the QBT area 
were evident at two Early Preceramic residential base camps (Je-790 and Je-431) where 
people occupied multiple domestic structures.  As noted in Chapter 10, no similar 
residential base camps (either long- or short-term) were identified for the LE/M 
Preceramic in the QBT area.  Although LE/M populations continued to occupy a 
relatively circumscribed geographical area and participate in occasional communal 
acquisition of snails, they apparently chose not to live as multiple households in one 
location—at least not in huts of substantial construction (i.e., stone-lined bases) or not for 
an extended period of time, and not in the QBT area.  This is considered to reflect a 
change in the local settlement pattern that may have involved the relocation of the 
residential base camps to another nearby area during the Mid-Holocene (e.g., the 
Zaña/Nanchoc area or mid-valley of the Río Loco de Chamán).  If this was, in fact, the 
case, then it may be that social aggregation processes and group identity continued to 
develop or solidify during LE/M times, but they were centered geographically in another 
location.  In such a scenario, it is possible that the communal snail consumption evident 
among LE/M sites in the QBT area was part of the continued process of reifying social 
cohesion. 
 
 Such social cohesion is evident among the Middle Preceramic sites of the nearby 
Nanchoc area of the upper Zaña Valley.  The changes noted above and in Chapters 4 and 
10 regarding economic, technological, and social organization in the Zaña/Nanchoc area 
during the Las Pircas and Tierra Blanca phase sites clearly indicate increasing 
complexity.  Briefly, these changes included: a shift toward more intensive; canal-based 
horticulture; continued exploration of long distance resource zones; the possible 
development of a specialized; ritually-related extractive technology associated with 
corporate activity; and specialized treatment of the dead (Dillehay et al. 1998:122-123; 
Rossen and Dillehay 1991).  As noted by Dillehay and others (1998:123), “the small-
scale public activity associated with the mounds and lime production at the Cementerio 
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de Nanchoc sites may have been central to the consolidation of these other developments 
and the development of a sense of cultural identity.”  The development of such group 
identity—and apparent group autonomy—appears to have occurred at a time when the 
local population was transitioning away from the individual household autonomy that 
characterized the earlier Las Pircas phase (Dillehay et al. 1998). 
 
Corporate Labor Projects 
No obvious indicators of corporate labor projects, such as conspicuous ceremonial 
architecture (Moseley 1975), low-mounded architecture (Dillehay 1992; Dillehay et al. 
1989), or collectively-maintained ceremonial spaces (Marcos 1988) were identified 
among LE/M Preceramic sites in the QBT area.  Two possible rudimentary canal features 
may provide some indication of possible corporate labor projects.  One subsurface canal 
feature was associated with Middle Preceramic occupation at Je-393; another possible 
canal feature was identified on the surface of Je-901, and may be associated with dated 
Middle Preceramic occupation.  These features are presently poorly understood (see 
discussion Chapter 7), however, if they have been correctly identified, they could indicate 
labor projects conducted by multiple households working collectively by about 4600 14C 
BP (at Je-393) and perhaps as early as about 6700 14C BP (at Je-901).  As argued by 
Dillehay et al. (2005), who documented several Middle Preceramic canals in the Zaña 
Valley, the construction and maintenance of these features may not have required a 
permanent, formal social structure or a permanent leader.  Rather, these activities could 
have been accomplished through periodic (perhaps seasonal) communal labor projects 
(Dillehay et al. 2005).  Communal labor projects in the Zaña Valley area are further 
indicated by the mounds at Cementerio de Nanchoc discussed above (Dillehay et al. 
1989, 1998). 
 
Specialized Processing or Production 
The Middle Preceramic low-mound site of Cementerio de Nanchoc in the Zaña 
Valley yielded evidence of cal, or lime, likely for use with coca leaf consumption 
(Dillehay 1992; Dillehay et al. 1989).  While their neighbors in the Zaña Valley 
maintained such specialized processing and production of non-subsistence resources, we 
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presently have no evidence that LE/M foragers of the QBT area did likewise.  All floral 
and faunal species identified from LE/M contexts appear to be of subsistence-based 
resources (see Chapter 7), with the exception of a single bead manufactured from an 
exotic marine shell (Figure 6.25a).  This is not to deny the possibility that the 
consumption of these resources may have conferred some greater socio-economic 
significance beyond sustenance; it is only to recognize that we do not have material 
remains or data on differential distribution within a given spatial context to support such 
an interpretation at this time. 
 
Long-Distance Exchange 
The single exotic good identified in the LE/M assemblages consisted of a bead 
collected from Feature 3 at Je-1002, which was manufactured from a marine shell 
(Certidia valida) (Figure 6.25a).  This mollusk species derives from mangrove settings 
like those of far northern Perú or southern Ecuador.  The distant provenance of this shell 
and the fact that there were no other exotic materials in Feature 3 or any other LE/M 
context from this region, suggests that it was acquired through long-distance exchange 
rather than direct procurement.  This single exotic specimen provides limited evidence of 
intergroup contact (Bar-Yosef and Meadow 1995; Dillehay et al. 1989:750; Lourandos 
1997:40-41).  However, by itself this bead is insufficient to develop an argument for 
sustained intergroup contact that impacted other socio-economic behaviors, such as: 
intergroup feasting, ceremony, or exchange (Lourandos 1997); the presence of 
accumulators (Hayden 1996; Winterhalder 1981); or differential access to exotic goods 
that signified social differentiation (Moseley 1975). 
More exotic goods were recovered from Las Pircas and Tierra Blanca phase 
occupations of the Zaña/Nanchoc area, some of which may have derived from the QBT 
area (e.g., quartz crystals), however they were still relatively low in frequency (Dillehay 
et al. 1998).  Aside from the quartz, these resources included “stingray spines, colorful 
marine shells, fossils, beads and amulets made of malachite, and one broken Paiján 
projectile point made of an exotic, bright red jasper” (Dillehay et al. 1998:115).  These 
materials originated from highland and coastal areas, and may have been used in 
household-based ritualistic activities (during the Las Pircas phase), perhaps even for 
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“garden magic” (Dillehay et al. 1998:116).  Possession of these goods may have 
conferred some kind of special status upon the owner(s), though not to a point of 
sustained social or political prominence (ibid).  As noted above, the squash and peanuts 
identified among these sites likely originated in distant regions (Dillehay et al. 2007), 
further indicating the long-distance or down-the-line exchange relationships. 
 
Emerging Social Distinctions 
There was no evidence of emerging social distinctions or stratification among the 
LE/M sites in the QBT area.  Without cemeteries or multiple, contemporaneous domestic 
structures that were built using differential construction techniques, we lacked the 
material markers for social distinctions that have been identified elsewhere in Ecuador, 
Perú, and Chile (Dillehay 1992; Moseley 1975; Rivera 1991; Schiappacasse and 
Niemeyer 1984; Stothert 1985).  However, limited evidence for some emerging social 
distinctions may be evident in the Early Preceramic occupations of the 
Chicama/Cupisnique area and the Middle Preceramic occupation of the Zaña Valley. 
No formal cemeteries have been observed in either the Chicama/Cupisnique or 
Zaña/Nanchoc areas, but—as noted above and in Chapter 4—burial practices of several 
individuals have been identified (Briceño and Millones 1999; Chauchat 1988; Chauchat 
et al. 1998; Dillehay et al. 1998; Rossen and Dillehay 2001).  Two individual burials at 
the site of PV22-13 in the Chicama Valley, dating to about 10,200 14C BP, may be the 
earliest evidence in the region for differential treatment at death (Briceño and Millones 
1999; Chauchat 1988).  One individual, a juvenile, was interred with a possible button or 
pendant made from a perforated fish vertebra; the other individual, an adult male(?) 
appears to have been laid on a layer of embers, partially covered by another layer of 
charcoal and ashes, and possibly covered by a mat of vegetal material (Chauchat 
1988:60).  Later populations in the Zaña Valley during the Las Pircas (~8500-7000 14C 
BP) and Tierra Blanca phases (~7000-4500 14C BP) buried their dead in their house 
floors, some of which bore the markers of possible cannibalism (Rossen and Dillehay 
2001).  Whether or not any of these individuals—either in the Chicama or the Zaña 
Valley—maintained a higher status than others in their respective groups is uncertain.  
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Regardless, in neither case does it appear that such potential status differentials were 
substantial or sustained. 
 
Summary 
In summary, Early through Middle Preceramic populations of the 
Chicama/Cupisnique, QBT, and Zaña/Nanchoc areas maintained several key elements of 
emergent complexity: 1) semi-sedentism; 2) highly localized acquisition of resources, 
some of which were obtained and consumed communally; 3) canal-based horticulture and 
growth of domesticated plant species; 4) construction and occupation of domestic 
structures; 5) separation of domestic and public spaces; 6) construction of low-mounded 
architecture for periodic communal rituals; and 7) some special treatment of the dead.  Of 
interest, however, is the fact that by 4500 14C BP, they had not yet committed to one 
another or to any one place on the landscape sufficiently to live together in permanent 
communities or villages, nor had significant differences in socio-economic status 
developed.  Although they intensified their use of canal-based horticulture over time, they 
did not commit to food production to the point of no longer relying on wild resources that 
continued to be available in the QBT and Zaña/Nanchoc areas.  Given the increasing 
environmental degradation of this region by mid-Holocene times (Figure 10.9), such 
structured commitments might not have been tenable, as they would have likely resulted 
in decreased options to practice flexible adaptive strategies.  Rather than taking the next 
proverbial steps toward complexity (i.e., village-based settlement and intensive 
agricultural economy), they chose to maintain enough flexibility to permit continued, 
active negotiation with the changes in their physical—and perhaps social—setting.  That 
they remained in the area, however, suggests that their sense of territoriality and 
connections to this place were strongly developed—enough so that abandonment was not 
one of the options they chose to exercise.  It was as if the pieces to the puzzle were all 
present, but people understood that once they were put together it would be very difficult 
to disassemble, and there might be unknowable, unintended consequences. 
In light of the fact that there is significant evidence for tendencies toward 
sedentism, occupation of certain loci repeatedly and for long durations of time, and 
communal subsistence activities among Early Preceramic Paiján sites in the QBT area, it 
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seems apparent that domestication of the landscape and connections to certain places 
occurred in this area before the adoption of cultigens and construction and use of low 
mounded architecture in the nearby Zaña Valley.  As such, it may be argued that 
tendencies toward emerging complexity began perhaps as early as the 
Pleistocene/Holocene transition in this part of northern Perú.  However, the fact that these 
practices began during the Early Preceramic Period did not ensure their permanency as 
elements of later LE/M lifeways—at least not in the QBT area.  This speaks to the 
importance of flexibility in adaptive strategies and social organization.  It also speaks to 
the fact that sedentism is not an inevitable, immediate outcome of localization.  Although 
people become tied to ‘places’, they will continue to negotiate their use and 
conceptualization of that space based on the exigencies of other factors—be they 
environmental, social, economic, or otherwise.  How LE/M Preceramic adaptational 
flexibility ties into traditional and more recent theoretical approaches to emerging 
complexity is explored briefly in the following section. 
 
Adaptational Flexibility and Emerging Complexity in Northern Perú 
What is perhaps most interesting about LE/M Preceramic occupation of the lower 
Jequetepeque, is the fact that they chose to adopt patterns of increased—though 
circumscribed—residential mobility, logistical settlement patterns, and continued reliance 
on wild resources within the QBT area.  Middle Preceramic populations may have begun 
to construct rudimentary canals (as indicated at Je-393 and Je-901) by perhaps as early as 
~6700 14C BP (~8000-7000 cal yr BP), though our understanding of those features, their 
function, and the associated gardening activities is severely limited and requires more 
research.  Other parts of the Central Andes experienced similar trends of increasing 
temperatures and aridity (Denton et al. 1999; Hajdas et al. 2003; Thouret et al. 1996), 
though the specific conditions and human reactions to these changes were variable.  
Some regions were temporarily abandoned, only to be reoccupied with climatic 
amelioration (e.g., Northern Chile [Nuñez et al. 2002]).  At other locations, populations 
were prompted to encourage the growth of selected species through horticultural 
activities and, in one case, canal construction (e.g., Zaña/Nanchoc area [Dillehay et al. 
1989, 1998, 2005; Rossen 1991; Rossen et al. 1996], southern Ecuador [Piperno 1988; 
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Stothert 1985], among others [see Piperno and Pearsall 1998]).  Still others turned to the 
sea and its abundant marine life, which made up the difference for diminishing returns of 
terrestrial resources, and underwrote permanent village life (e.g., La Paloma [Benfer 
1990, 1999; Quilter 1989]).  The adaptive strategies of LE/M Preceramic foragers of the 
QBT area simply add to the diversity of means by which people actively chose to adjust 
to changes in their natural conditions during the Early to Mid-Holocene (see Dillehay and 
Kaulicke 1999; Dillehay et al. 2004). 
The assessment of LE/M Preceramic settlement patterns, domestication of space, 
and socio-economic organization presented here represents a beginning, and by no means 
the final word on our understanding of these aspects of human occupation of the lower 
Jequetepeque Valley during the Early to Mid-Holocene.  In fact, I see these 
interpretations as preliminary, and in much need of additional survey, excavation, and 
specialized analyses to provide data that support these initial assessments or alternative 
explanations.  In this regard, this research may ultimately pose more questions than it 
answers.  We are not really much closer to understanding the precise mechanisms that 
ultimately did lead people of the lower Jequetepeque Valley to adopt agriculture, 
construct monumental architecture, and live in aggregated village settlements.  What we 
do know is that LE/M foragers stayed in the greater QBT and Zaña/Nanchoc area, when 
they likely could have left and perhaps found a more hospitable territory.  That they 
chose to stay seems to suggest that they preferred the potential problems of changing 
resource availability to the idea of leaving this area.  And that seems to indicate a sense 
of place that was strongly enough developed to warrant invoking a system of settlement, 
subsistence, and social organization that could be better accommodated through 
adaptational flexibility. 
As noted in Chapter 1, adaptational flexibility is understood to include the 
mechanisms by which a society adjusts to changes in their environmental or social 
landscape.  Ostensibly, as societies become more “complex” and have more structured 
organization, such flexibility becomes less feasible.  This view results in another 
polarized continuum of societies—those that are “flexible” vs. those that are “structured.”  
However, as with other such polar continuums (mobile vs. sedentary, egalitarian vs. 
ranked), societies often find themselves negotiating their positions somewhere in 
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between, thus calling into question the legitimacy of affixing one or the other label to a 
cultural group.  As demonstrated on the north coast of Perú, even highly complex pre-
industrial civilizations, such as the Moche and Chimú, invoked greater flexibility in terms 
of settlement patterns (including “residential fluidity”), irrigation practices, and 
subsistence resources in response to periods of drought (Dillehay et al. 2004:278). 
As a concept, adaptational flexibility permits archaeologists to get beyond stage-
based schemes of cultural evolution (e.g., Flannery 1972: Figure 1; Fried 1967; Service 
1962).  It allows for non-unilineal (and potentially regressive) and multivariate 
developments, and even apparent periods of stagnation among societies that fall into 
Smith’s (2001) ‘neither-nor’ category—middle-range societies that do not fit the 
proscribed definitions of the various sociopolitical categories (band, tribe, chiefdom), 
settlement systems (mobile, sedentary), or economic systems (forager, gardener, 
agriculturalist, pastoralist).  Adaptational flexibility further allows researchers to 
appreciate the strategies of such middle-range societies that sustained them, often for 
millennia, without necessarily resorting to questions about what comes next and 
pondering these populations in a persistent state of becoming. 
As we examine the processes of emerging complexity, regardless of the region or 
era, we tend to look for those aspects of societies that are in a state of becoming.  For 
example, I entered this research asking “how are the patterns observed among foragers of 
the Early to Mid-Holocene setting the stage for developments—monumental architecture, 
permanent villages, socio-economic differentiation—that we know happened later”?  In 
the ebb and flow of cultural dynamics, however, it may be more useful to view persistent 
adaptational flexibility—a core strategy of all forager societies—as the base from which 
all other developments are manifested and to which all societies (or segments of 
societies) return in moments of turmoil, upheaval, or collapse.  The degree to which such 
flexibility is practiced in the form of dispersed settlement, greater reliance on naturally 
available resources (rather than those that are produced), or dissolution of formalized 
political or social structures that bound people together in a relatively cohesive unit, may 
vary based on the historical particulars of any given region or culture, and may be only 
fleeting.  However, the fact that these principles persisted to greater and lesser degrees 
throughout prehistory and even into the modern era, testifies to the perhaps 
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underappreciated aspects of hunter-gatherer organization that we overlook in search of 
the “earliest city of the New World” (Shady and Leyva 2003), the “crucible of Andean 
civilization” (Haas and Creamer 2006) or the causal forces that begat agriculture (see 
Piperno and Pearsall 1998:10-18). 
Gálvez, Becerra, and Castañeda seemingly understood this point when they 
investigated 11,000 years of land snail and lizard consumption among populations of the 
north coast of Perú (Gálvez et al. 1994).  From Early Preceramic through modern times, 
people have depended to greater and lesser degrees on these resources as part of their 
subsistence regimes.  Agriculture and the surplus it produced may have underwritten the 
Moche polity and Chimú state (Dillehay et al. 2004; Moseley 1992), but both societies 
continued to hunt lizard and gather snails, among other wild resources (e.g., deer, fox, 
fish); they even found these resources sufficiently important to be included in 
iconographic representations on their pottery (Gálvez et al. 1994:Fig. 2, 1999:146; 
Donnan 1976, 1978; Donnan and McLelland 1999).  This does not indicate that Moche 
and Chimú populations “devolved” into full-time foragers, but it is one indication of early 
forager subsistence practices that persisted well beyond the advent of agriculture and the 
development of hierarchical socio-political organization.  Furthermore, we know that 
Moche and Chimú populations continued to occupy regions, such as the QBT area, that 
were in many ways marginal to the political entities in which they participated. 
These complex societies did not build ceremonial huacas in the Quebradas del 
Batán and Talambo, nor have we identified the canals, agricultural fields, or substantial 
architecture that typify their presence elsewhere in the lower Jequetepeque Valley 
(Dillehay and Kolata 2000, 2004; Dillehay et al. 1998, 1999, 2001, 2004; Eiling 1987; 
Hecker and Hecker 1990; Swenson 2004, 2007).  Rather, Chimú populations occupied a 
series of over 70 semi-lunar, stone-lined pirca structures at the intersection of Quebradas 
del Batán and Higueron, and Moche populations occupied a similar cluster of pircas on 
one site near the intersection of Pampa Larga and Pampa de Talambo in the Talambo 
subarea.  These and a few other sites of Moche and/or Chimú non-intensive occupation 
(i.e., few, if any, architectural elements) are scattered in parts of the QBT area.  Not only 
were these populations exploiting the very resources that earlier sustained the Preceramic 
foragers of this area, they were also living in huts of the same simple, semi-lunar form as 
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those identified at Je-790.  Were these simply residential sites in the hinterlands of their 
respective political centers?  Were they logistical camps of task groups who were sent to 
acquire the wild resources, such as land snails, desert fox, deer, lizards, and cactus that 
continued to survive in the desertified landscape of the lower western Andean foothills?  
Or, were these sites occupied by populations who dispersed across the landscape after the 
episodes of environmental and/or political upheaval that are thought to have periodically 
destabilized the centralized Moche, and then Chimú, political structures in the lower 
Jequetepeque Valley (Dillehay et al. 2004)?  If it is the latter, might the people who 
occupied these pirca-settlements have relied on the strategies of their ancient ancestors of 
the Preceramic—even returning to the ancients’ lands—to tide them over during a time of 
uncertainty?  These are questions to ask here, but not to answer.  However, it brings us to 
a point of pondering the legacy of hunter-gatherer strategies—whether we refer to them 
collectively as “adaptational flexibility” or by another term—and ask another question: is 
it more important that complexity emerged, or that members of complex societies still 
periodically find themselves using the principles that have sustained forager societies 
from ancient to more modern times? 
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Appendix 1.  Brief descriptions of the sites recorded during the 1999-2000 fieldseasons 
(Proyecto Pacasmayo; co-directed by Dillehay, Kolata, and later, Bonavia [Dillehay and 
Kolata 2000; Dillehay et al. 1999) that are discussed in the text.  (Please note that the 
following site descriptions include descriptions of site locations, many of which reference 
unnamed quebrada drainages that have been arbitrarily assigned codes Q1-Q12 (see Figures 5.10 
and 5.11). 
 
Late Early-Middle Preceramic Sites (n = 32) (identified based on the surface lithic assemblage) 
Site: Je-398 
Subarea:  Quebrada Talambo  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  677939  Northing:  9197238 
Site location description:  A low, linear terrace extending out from Cerro Talambo along the Q1 
drainage. 
Site dimensions:  Southwest/Northeast:  5 m  Southeast/Northwest:  15 m 
Surface Collections:  8 lithic artifacts 
Site description:  This site consists of a light density lithic scatter.  No tools were observed. 
Surface features recorded:  None observed. 
 
Site: Je-400 
Subarea:  Quebrada Talambo  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  679939  Northing:  9196694 
Site location description:  A terrace landform near the head of the Q1 drainage. 
Site dimensions:  East/West:  30 m North/South:  12 m   
Surface Collections:  12 lithic artifacts 
Site description:  This site consists of a light density lithic scatter.  No tools were observed, 
though one lipped interior flake (commonly associated with formal tool production) was 
collected. 
Surface features recorded:  None observed. 
 
Site: Je-402 
Subarea:  Quebrada Talambo  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  678806  Northing:  9197246 
Site location description:  This site is located on a heavily dissected terrace near the mouth of the 
Q1 drainage. 
Site dimensions:  East/West:  52 m North/South:  68 m 
Surface Collections:  90 lithic artifacts 
Site description:  This site consists of a large lithic scatter.  It is comprised of three areas of 
moderate to very dense clusters, located on the flat, crest-tops of the landform.  A light scatter of 
flakes exists between the three main clusters.  The lithics only include debitage; no tools were 
observed. 
Surface features recorded:  None observed. 
 
Site: Je-403 
Subarea:  Quebrada Talambo  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  678750  Northing:  9197840 
Site location description:  This site is located on the crest and upper slopes of a small, semi-flat, 
low outwash terrace near the base of Cerro Talambo. 
Site dimensions:  East/West:  35 m North/South:  27 m 
Surface Collections:  25 lithic artifacts 
Site description:  This is a small, but moderately dense, lithic scatter. 
Surface features recorded:  None observed. 
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Site: Je-404  
Subarea:  Quebrada Talambo  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  678662  Northing:  9197966 
Site location description:  This site is located on a terrace that extends westward from Cerro 
Talambo toward the Pampa de Talambo. 
Site dimensions:  East/West:  44 m North/South:  19 m 
Surface Collections:  49 lithic artifacts 
Site description:  This site consists of a medium-density scatter of lithic artifacts. 
Surface features recorded:  None observed. 
 
Site: Je-423 
Subarea:  Quebrada Talambo  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  679397  Northing:  9198201 
Site location description:  This site is located on a high flat spur along the southern edge of the 
mouth of Q. Talambo (Q2).  The site is bordered on the east side by a small, dry drainage and 
extends down the lower “finger-like” extensions of the dissected landform. 
Site dimensions:  East/West:  48 m North/South:  132 m 
Surface Collections:  30 lithic artifacts 
Site description:  This site consists of a light density scatter of lithic artifacts, including 
predominantly secondary reduction flakes (i.e., generally small with little to no cortex) and at 
least one unifacial tool. 
Surface features recorded:  None observed. 
 
Site: Je-424 
Subarea:  Quebrada Talambo  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  679634  Northing:  9198336 
Site location description:  This site is located on the lower end of a small hill that extends out 
from the southern margin of the mouth of Q. Talambo (Q2). 
Site dimensions:  East/West:  25 m North/South:  28 m 
Surface Collections:  14 lithic artifacts 
Site description:  This site consists of a light density lithic scatter.  Debitage primarily appears to 
consist of secondary flakes. 
Surface features recorded:  None observed. 
 
Site: Je-426 
Subarea:  Quebrada Talambo  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  680046  Northing:  9198690 
Site location description:  The site is located on the lower end of a low hill the extends out from 
the north side of Cerro Talambo.  There is a relatively dense coverage of dry vegetation over the 
site. 
Site dimensions:  East/West:  25 m North/South:  72 m 
Surface Collections:  19 lithic artifacts 
Site description:  This site consists of a medium density scatter of lithic artifacts, which are 
manufactured entirely from locally available very fine-grained quartzite (i.e., toba volcanica). 
Surface features recorded:  None observed. 
 
Site: Je-427 
Subarea:  Quebrada Talambo  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  680289  Northing:  9198389 
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Site location description:  This site is located on the middle portion of a low hill extending out 
from Cerro Talambo toward the Pampa de Talambo and Q. Talambo (Q2) drainage.  Dense, dry 
vegetation covers the site. 
Site dimensions:  East/West:  25 m North/South:  55 m 
Surface Collections:  9 lithic artifacts 
Site description:  This site consists of a light density scatter of lithic artifacts.  The raw material 
from which the lithics are manufactured consists entirely of locally available very fine-grained 
quartzite (i.e., toba volcanica). 
Surface features recorded:  None observed. 
 
Site: Je-428 
Subarea:  Quebrada Talambo  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting: 680399   Northing:  9198547 
Site location description:  This site is located on the point of a small, low hill extending from 
Cerro Talambo toward Pampa de Talambo and the Q. Talambo (Q2) drainage. 
Site dimensions:  East/West:  17 m North/South:  45 m 
Surface Collections:  4 lithic artifacts 
Site description:  This site consists of a light scatter of lithics manufactured from toba and basalt. 
Surface features recorded:  None observed. 
 
Site: Je-434 
Subarea:  Quebrada del Batán  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  675274  Northing:  9217586 
Site location description:  This site is located on a low rise on the quebrada floor near the mouth 
of Q. Organos and Q. del Batán. 
Site dimensions:  East/West:  60 m North/South:  25 m 
Surface Collections:  20 lithic artifacts 
Site description:  This site consists of a very light density scatter of lithics.  The site appears to be 
very heavily deflated.  The raw materials represented include toba, basalt, and quartzite. 
Surface features recorded:  None observed. 
 
Site: Je-437 
Subarea:  Quebrada del Batán  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  676252  Northing:  9218076 
Site location description:  This site is located on the upper portion of a low terrace in small box 
canyon that opens to the southwest toward the intersection of Q. del Batán and Organos 
Site dimensions:  East/West:  20 m North/South:  25 m 
Surface Collections:  8 lithic artifacts 
Site description:  Very light density lithic scatter, primarily consisting of quartzite and basalt 
artifacts. 
Surface features recorded:  None observed. 
 
Site: Je-438 
Subarea:  Quebrada del Batán  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  675015  Northing:  9218076 
Site location description:  The site is located on the crest and slope of a small hill at the 
convergence of Q. del Batán and Q. Organos. 
Site dimensions:  East/West:  75 m North/South:  250 m 
Surface Collections:  7 lithic artifacts 
Site description:  Very light density lithic scatter, primarily consisting of quartzite and basalt 
artifacts. 
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Surface features recorded:  None observed. 
 
Site: Je-444 
Subarea:  Quebrada del Batán  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  673180  Northing:  9218887 
Site location description:  This site is on a low hill just south of Cerro Colorado looking south out 
onto the intersection of Pampa de Colorado and Q. del Batán. 
Site dimensions:  East/West:  35 m North/South:  20 m 
Surface Collections:  21 lithic artifacts 
Site description:  This site consists of a light density scatter of lithics.  The materials collected 
consisted entirely of debitage manufactured from toba, quartzite, and quartz crystal.  Unidentified 
ceramic sherds were observed but not collected. 
Surface features recorded:  None observed. 
 
Site: Je-446 
Subarea:  Quebrada del Batán  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  673782  Northing:  9218511 
Site location description:  Low rise about 200 m south of the southern arm of Cerro Colorado at 
the intersection of Q. Chorroca, Organos, and del Batán. 
Site dimensions:  Southeast/Northwest:  58 m Northeast/Southwest:  100 m 
Surface Collections:  21 lithic artifacts 
Site description:  This site consists of a light density scatter of lithics, including debitage, a few 
unifacial tools, and possible utilized flakes.  The raw material dominantly consists of toba with 
some quartzite and basalt.  There is a dense concentration of toba debitage within a localized area 
(about 10 sq m) on the N/NE portion of the site, indicating the location of a possible single-
episode of knapping. 
Surface features recorded:  None observed. 
 
Site: Je-448 
Subarea:  Quebrada del Batán  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:   674213 Northing:  9218889 
Site location description:  located on a low rise extending south from Cerro Colorado between 
two small hills toward the intersection of Q. del Batán and Organos. 
Site dimensions:  East/West:  45 m North/South:  10 m 
Surface Collections:  14 lithic artifacts 
Site description:  This is a small, dense concentration of lithics, consisting of debitage and one 
unifacial tool.  The raw materials include toba, with lesser quantities of quartzite and quartz 
crystal.  Most of the toba flakes are concentrated on the western edge of the site, indicating a 
possible localized activity area (i.e., possible knapping feature). 
Surface features recorded:  None observed. 
 
Site: Je-460 
Subarea:  Quebrada del Batán  Topographic Quadrangle:  Chepén   
UTM Coordinates (Area A):  Easting:  674375 Northing:  9219380 
UTM Coordinates (Area B):  Easting:  674249 Northing:  9219610 
Site location description:  Low terrace along and just above the Q. Colorado drainage (Q6) in a 
small side canyon north of the intersection of Q. del Batán and Q. Organos. 
Site dimensions (Area A):  East/West:  35 m     North/South: 20 m 
Site dimensions (Area B):  East/West:  44 m     North/South:  15 m 
Surface Collections:  12 lithic artifacts 
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Site description:  This site consists of two areas (Area A and Area B) of very light scatters of toba 
debitage. 
Surface features recorded:  None observed. 
 
Site: Je-461 
Subarea:  Quebrada del Batán  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  674352  Northing:  9219766 
Site location description:  This site is located on a terrace along the Q6 drainage in the central part 
of a side canyon located just north of the intersection of Q. del Batán and Q. Organos. 
Site dimensions:  East/West:  55 m North/South:  25 m 
Surface Collections:  16 lithic artifacts 
Site description:  This site consists of a light lithic scatter.  The majority of the debitage is tightly 
clustered within an area that measures about 3 sq. m, and appears to be from a single knapping 
episode.  All artifacts are manufactured from toba. 
Surface features recorded:  None observed. 
 
Site: Je-462 
Subarea:  Quebrada del Batán  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  674470  Northing:  9219433 
Site location description:  The end of a long, large, terrace in the central part of a side canyon 
located just north of the intersection of Q. del Batán and Q. Organos. 
Site dimensions:  East/West:  45 m North/South:  70 m 
Surface Collections:  12 lithic artifacts 
Site description:  Light density scatter of lithics.  The recovered materials include flakes, 
unifaces, and a possible core fragment; they are manufactured from toba and some basalt. 
Surface features recorded:  None observed. 
 
Site: Je-463 
Subarea:  Quebrada del Batán  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  644237  Northing:  9220218 
Site location description:  Long, dissected terrace extending south from Cerro Colorado along the 
Q6 drainage in the central part of a side canyon located just north of the mouth of Q. del Batán. 
Site dimensions:  East/West:  120 m North/South:  50 m 
Surface Collections:  18 lithic artifacts 
Site description:  Dense concentration of lithics and land snails.  The concentrations of land snails 
have been disturbed somewhat by rodent activity.  It appears that the rodent activity churned up 
materials from subsurface contexts, suggesting the potential to recover material from intact 
midden deposits in parts of the site that had not been affected by such bioturbation.  The materials 
collected included debitage and cores from various stages of reduction manufactured from toba 
and basalt. 
Surface features recorded:  None observed except the land snail middens. 
 
Site: Je-464 
Subarea:  Quebrada del Batán  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  674399  Northing:  9220426 
Site location description:  This site is located on the upper end of a high, dissected terrace 
extending south from Cerro Colorado along the quebrada Q6 drainage, which lies in a small side 
canyon north of mouth of the Q. del Batán.  The east and west edges of the terrace slope down 
steeply to adjacent smaller, dry drainages. 
Site dimensions:  East/West:  170 m North/South:  250 m 
Surface Collections:  17 lithic artifacts 
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Site description:  Light scatter of lithics manufactured from toba, quartz crystal, and basalt.  A 
light-medium density scatter of land snails was also observed on the site surface. 
Surface features recorded:  None observed. 
 
Site: Je-465 
Subarea:  Quebrada del Batán  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  674306  Northing:  9220797 
Site location description:  This site is located on a high, narrow, dissected terrace extending south 
from Cerro Colorado along the quebrada Q6 drainage, which lies in a small side canyon north of 
mouth of the Q. del Batán.  The east and west edges of the terrace slope down steeply to adjacent 
smaller, dry drainages. 
Site dimensions:  East/West:  15 m North/South:  95 m 
Surface Collections:  5 lithic artifacts 
Site description:  Light density scatter of lithics manufactured from toba.  The site is long and 
narrow, and extends along the length of this narrow terrace landform. 
Surface features recorded:  None observed. 
 
Site: Je-466 
Subarea:  Quebrada del Batán  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  674357  Northing:  9220836 
Site location description:  This site is located on a dissected terrace extending south from Cerro 
Colorado along the quebrada Q6 drainage, which lies in a small side canyon north of mouth of the 
Q. del Batán.  The east and west edges of the terrace slope down steeply to adjacent smaller, dry 
drainages. 
Site dimensions:  East/West:  42 m North/South:  37 m 
Surface Collections:  17 lithic artifacts; ceramic sherds 
Site description:  Light density scatter of lithics manufactured from toba.  Land snails were also 
observed across the site surface. 
Surface features recorded:  None observed. 
 
Site: Je-467 
Subarea:  Quebrada del Batán  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:   674555 Northing:  9220816 
Site location description:  This site is located on a high, narrow, dissected terrace extending south 
from Cerro Colorado near the head of the quebrada Q6 drainage, which lies in a small side 
canyon north of mouth of the Q. del Batán.  The east and west edges of the terrace slope down 
steeply to adjacent smaller, dry drainages. 
Site dimensions:  East/West:  60 m North/South:  130 m 
Surface Collections:  10 lithic artifacts 
Site description:  Light density scatter of flakes, some of which appear to have been utilized.  
Most of the artifacts are manufactured from toba, though some are from quartzite.  Numerous 
land snails were also observed on the site surface. 
Surface features recorded:  None observed. 
 
Site: Je-468 
Subarea:  Quebrada del Batán  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  674805  Northing:  9220188 
Site location description:  This site is located on the lower end of a high, dissected terrace 
extending south from Cerro Colorado along the eastern margin of the quebrada Q6 drainage, 
which lies in a small side canyon north of mouth of the Q. del Batán. 
Site dimensions:  East/West:  77 m North/South:  95 m 
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Surface Collections:  5 lithic artifacts 
Site description:  A large, light density scatter of lithics, consisting of flakes and unifacial tools.  
A modern cactus field extends across the entire site. 
Surface features recorded:  None observed. 
 
Site: Je-469 
Subarea:  Quebrada Talambo  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  681310  Northing:  9199270 
Site location description:  A high terrace slope extending west from Cerro de Talambo above the 
Talambo drainage (Q2). 
Site dimensions:  East/West:  160 m North/South:  120 m 
Surface Collections:  7 lithic artifacts; ceramic sherds 
Site description:  Light density scatter of lithic debitage and unifacial tools and a few ceramic 
sherds. 
Surface features recorded:  None observed. 
 
Site: Je-472 
Subarea:  Quebrada Talambo  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  679668  Northing:  9200114 
Site location description:  The lower west end of a low terrace that is located to west/southwest of 
Cerro de Talambo and extends out onto Pampa de Talambo. 
Site dimensions:  East/West:  15 m North/South:  15 m 
Surface Collections:  9 lithic artifacts 
Site description:  This site consists of a small, light density scatter of lithics and a roughly circular 
stone-lined structure.  Several flakes were observed within and around the structure. 
Surface features recorded:  one circular, stone-lined structure (4.6 m N/S x 4.3 m E/W) 
 
Site: Je-473 
Subarea:  Quebrada Talambo  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  679549  Northing:  9200376 
Site location description:  A low, sloping, dissected terrace that extends west from Cerro de 
Talambo onto the Pampa de Talambo. 
Site dimensions:  East/West:  80 m North/South:  100 m 
Surface Collections:  9 lithic artifacts; ceramic sherds 
Site description:  This site consists primarily of a light density scatter of lithics manufactured 
from toba.  A few ceramic sherds were also observed, some of which were collected. 
Surface features recorded:  None observed. 
 
Site: Je-476 
Subarea:  Quebrada Talambo  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  679574  Northing:  9201325 
Site location description:  The upper end of a high terrace extending west/southwest from Cerro 
de Talambo toward Pampa de Talambo.  The surrounding terrain consists of a series of high, 
steep-sloped, dissected terraces that also extend out onto the pampa, creating a series of roughly 
parallel, finger-like geomorphological features. 
Site dimensions:  East/West:  12 m North/South:  15 m 
Surface Collections:  7 lithic artifacts; ceramic sherds 
Site description:  This site consists of a small, light density scatter of lithics and a few ceramic 
sherds.  The lithics included a unifacial tool of quartzite and several flakes of toba.  The small 
size and apparently low intensity of occupation apparent at this site is not surprising given the 
rough terrain and lack of level surfaces on the site. 
566
Surface features recorded:  None observed. 
 
Site: Je-477 
Subarea:  Quebrada Talambo  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  679601  Northing:  9201659 
Site location description:  The crest of a high, dissected terrace extending westward from Cerro 
Talambo.  The terrace is bounded on the north and south flanks by small, dry drainages.  This 
landform may represent a paleodune that stabilized and was subsequently suscepted to periods of 
deposition and depletion of other sediments. 
Site dimensions:  East/West:  80 m North/South:  90 m 
Surface Collections:  8 lithic artifacts; ceramic sherds 
Site description:  This site consists of a very light density scatter of lithics and a few ceramic 
sherds. 
Surface features recorded:  None observed. 
 
Site: Je-479 
Subarea:  Quebrada Talambo  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  679188  Northing:  9201868 
Site location description:  A low, dissected terrace extending west from Cerro de Talambo out 
onto Pampa de Talambo. 
Site dimensions:  East/West:  10 m North/South:  10 m 
Surface Collections:  5 lithic artifacts; ceramic sherds 
Site description:  Very light density scatter of lithics and a few ceramic sherds (perhaps from a 
single vessel). 
Surface features recorded:  None observed. 
 
Site: Je-480 
Subarea:  Quebrada Talambo  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  679195  Northing:  9202011 
Site location description:  A westward sloping, dissected terrace that extends out from Cerro 
Talambo towards Cerro Chepen, bordering on the Pampa de Talambo.  This landform may 
represent a paleodune that stabilized and was subsequently suscepted to periods of deposition and 
depletion of other sediments. 
Site dimensions:  East/West:  220 m North/South:  85 m 
Surface Collections:  13 lithic artifacts; ceramic sherds 
Site description:  The site consists of a light density scatter of lithics and a few ceramic sherds.  
The lithics were manufactured from toba and basalt.  The ceramc sherds appear to be associated 
with the structure. 
Surface features recorded:  Small, stone-lined, rectangular structure that has been heavily looted. 
 
Multicomponent Sites with Dated LE/M Preceramic Components (n = 2 ) 
 
Site: Je-393 
Subarea:  Quebrada Talambo  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  678243  Northing:  9196948 
Site location description:  This site is located on a dissected terrace system at the mouth of the Q1 
drainage that extends westward from Cerro Talambo down toward the Pampa de Talambo.  There 
are various levels of the terrace that contain evidence of occupation. 
Site dimensions:  East/West: 556 m North/South: 330 m 
Surface Collections:  Lithic artifacts 
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Site description:  This site was initially recorded by Dillehay and Swenson during the 1999 
survey, and subsequently revisited again in 1999 and then in 2003 by Maggard and Stackelbeck.  
This is a multicomponent site that contains evidence of occupation from Early Preceramic Paiján 
times at least through Moche times based on surface artifacts.  Preceramic occupation of the site 
is represented by a medium-density scatter of lithic tools and debris, including Paiján projectile 
points/fragments, unifaces, and utilized and retouched flake tools.  One grinding stone (batán) 
was also identified on the site surface.  The various stone-lined features described below 
(structures, path, possible hearths) are likely associated with later Ceramic Period occupation of 
the site.  Surface ceramics appear to be largely Cupisnique, with some redware sherds (Chimú?) 
present as well. 
Surface features recorded: 
• Feature 1 (Structure 1):  Large ‘L’-shaped, stone-lined structure located on a low hill near 
the center of the site.  It measures 14.5 m E/W x 10.5 m N/S.  Chipped lithic tools and 
debris and ceramic sherds are visible on the surface in and around the structure.  Several 
looter holes have been excavated in and around the structure; profiles of these holes 
indicate the presence of intact subsurface deposits. 
• Feature 2 (Structure 2):  Double, stone-lined, semi-lunar pirca structure that measures 4 
m SE/NW x 2 m NE/SW.  Ceramics and chipped lithics were observed on the surface in 
the vicinity of this structure.  It is the only double pirca form known in the QBT project 
area. 
• Feature 3:  Small, circular, stone-lined feature (possible hearth?).  It measures 80 cm N/S 
x 60 cm E/W. 
• Feature 4 (Structure 3):  Stone-lined, semi-lunar pirca structure that measures 6 m 
SE/NW x 2 m SW/NE.   A looter hole has been excavated in the interior area of the arc of 
the structure. 
• Feature 5 (Structure 4):  Stone-lined, ‘L’-shaped structure that measures 5.5 m E/W x 2.5 
m N/S.  A looter hole has been excavated in the interior area. 
• Feature 6:  Path across the site that is lined by stones on either side.  The intact segment 
measures 97 m E/W.  It likely extended beyond the measured section and may have been 
part of series of interconnecting paths, evidenced in part by the presence of another small, 
disturbed section of stone-lined path that intersects it at one point.  Desert varnish 
observed on the stones that line this path and the lack of evidence for modern occupation 
or use of this area suggests that this path is an ancient feature; its proximity to the various 
structures across the site suggests it may be affiliated with those features. 
• Feature 7:  Rock pile that measure about 1 m E/W x 1.5 m N/S.  Similar features have 
been interpreted as burial cairns in the Chicama/Cupisnique area (Chauchat et al. 1998), 
but no evidence of human remains were observed among or around the stones.  No stones 
were removed to view the interior area, and it was not tested. 
• Feature 8:  Small, stone-lined, triangular feature (possible hearth?) that measures 1 m 
E/W x 80 cm N/S. 
Middle Preceramic Radiocarbon date:  A carbon sample recovered from Level 6 of TU 1 (27.5 
cm bd) yielded an AMS date of 4584 ± 36 14C BP (5448-5057 cal yr BP; AA57960), which falls 
within the Middle Preceramic timeframe.  The sample derived from the base of a rudimentary 
canal feature, which consisted of hard-packed sediment that had a ‘u’-shape in cross-section.  
 
Site: Je-431 
Subarea:  Quebrada Talambo  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  680613  Northing:  9199107 
Site location description:  This site is located on a large, long, dissected terrace system that 
extends westward from Cerro de Talambo along the southern margin of the Quebrada Talambo 
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drainage (Q2).  The site begins on the higher east end of the terrace and extends down into the 
lower part of the terrace where it spills out onto the Pampa de Talambo at the mouth of the 
quebrada drainage. 
Site dimensions:  East/West: 1566 m North/South: 330 m 
Surface Collections:  129 chipped lithic artifacts; 1 groundstone tool; 7 ceramic sherds; 5 faunal 
remains; 1 coral fragment 
Site description:  This site is distinctive compared to all other Preceramic sites identified in the 
QBT project area.  It is by far the largest site with the densest concentration of material and 
features.  It is an extensive multicomponent site with evidence of occupation from Paiján through 
Chimú times based on surface materials collected and observed and various architectural features.  
Preceramic occupation is evidenced by: a scatter of abundant chipped lithic tools and debitage 
that extends across the entire site, with areas of greater and lesser degrees of concentration; at 
least 39 lithic knapping features; and at least seven roughly circular stone-lined structures.  
Faunal remains (n = 8) recovered from the site surface may also be associated with Preceramic 
occupation based on their proximity to stone tools and debris and the fact that all but one of them 
are fossilized—a process that would have likely required the materials to have been deposited and 
exposed well before the Ceramic Period began.  Furthermore, the conditions that would have 
facilitated the fossilization process (i.e., wetter environment) were likely present during the 
terminal Pleistocene/Early Holocene, but not the Mid- to Late Holocene.  Ceramic Period 
occupation is not as extensive, and is only represented by: a light density scatter of ceramic 
sherds in some parts of the site; one ‘b’-shaped structure; a long, short wall that bisects the site 
and actually continues on the other side of the drainage to bisect site Je-470; and perhaps several 
other features (e.g., rock piles, another smaller wall, a semi-rectangular structure).  The site’s 
east/west dimensions are actually longer than those identified above; the western boundary could 
not be identified because of a large modern trash dump on the Pampa de Talambo that is 
encroaching on this part of the site. 
Surface features recorded:  A total of 58 features were recorded at Je-431, including: 39 knapping 
features; three large land snail shell middens; three rock piles; ten stone-lined structures of 
various forms; two rock walls; and one subsurface hearth recorded in Test Unit 5.  These features 
are identified and briefly described in the table below.  The knapping features, the seven roughly 
circular structures (Structure 2-4 and 6-9), and the land snail middens are considered to likely be 
Preceramic based on associated materials (e.g., lithic tools and debitage, carbon samples that 
yielded Preceramic dates) and, in the case of the structures, their forms (which compare well with 
other Preceramic structures documented elsewhere in the Central Andes [Malpass and Stothert 
1992]; see Chapters 3-5 for more discussion).  Test Unit 5 was excavated within a land snail 
midden (Feature 41).  A hearth feature (Feature 54) in TU 5 was identified at the base of Level 2; 
a carbon sample from this level yielded a radiocarbon date from the Early Preceramic phase 
(9983±93 C14 BP [11,951-11,221 cal BP]; AA57963).  This date and other associated materials 
supported an interpretation of Early Preceramic cultural affiliation for the midden and hearth 
feature.  Excavation Block A, which was excavated within another land snail midden (Feature 
42), yielded three AMS dates around 9000 14C BP (see below), thus supporting a transitional late 
Early/Middle Preceramic cultural affiliation for this midden. 
Excavations in Structure 1 (Feature 46) resulted in the collection of data that suggest it 
was either occupied during Cupisnique (based on recovered ceramics) or Moche times (based on 
an AMS date [1521 ± 40 14C BP; AA57962]).  The cultural affiliation of the rock piles (Features 
43-45), Structure 5, Structure 10, and the rock walls (Features 57 and 58) is less clear, though 
they are considered to likely be from Ceramic Period occupation of the site.  Cupisnique, Moche, 
and Chimú sherds have been observed and/or recovered from various parts of the site. 
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Feature # Description Dimensions Cultural Affiliation 
1 Lithic knapping feature (toba) 90 cm E/W x 220 cm N/S Preceramic
2 Lithic knapping feature (toba) 1.2 m N/S x 1.4 m E/W Preceramic
3 Lithic knapping feature (toba, quartz, quartz crystal) 16 m E/W x 4 m N/S Preceramic
4 Lithic knapping feature (toba) 3.3 m N/S x 7 m E/W Preceramic
5 Lithic knapping feature (toba) 1.8 m N/S x 2.3 m E/W Preceramic
6 Lithic knapping feature (toba) 1.5 m N/S x 80 cm E/W Preceramic
7 Lithic knapping feature (toba) 4.7 m N/S x 3.5 m E/W Preceramic
8 Lithic knapping feature (toba) 1.9 m N/S x 2.2 m E/W Preceramic
9 Lithic knapping feature (toba) 2.6 m E/W x 4.5 m N/S Preceramic
10 Lithic knapping feature (toba); includes three conjoining fragments of a Paijan point 4 m N/S x 3.2 m E/W 
Early 
Preceramic
11 Lithic knapping feature (toba) 1.9 m N/S x 2.7 m E/W Preceramic
12 
Lithic knapping feature (toba, coarser-grained 
quartzite); includes various different tools/preforms 
such as bifaces, unifaces, retouched and utilized flakes
1.2 m E/W x 1.0 m N/S Early Preceramic
13 Lithic knapping feature (toba) 4.5 m E/W x 4.0 m N/S Preceramic
14 Lithic knapping feature (quartzite) 2.5 m N/S x 1.0 m E/W Preceramic
15 Lithic knapping feature (toba) 4.0 m N/S x 4.0 m E/W Preceramic
16 Lithic knapping feature (toba) 3.0 m N/S x 3.0 m E/W Preceramic
17 Lithic knapping feature (toba) 50 cm N/S x 2.0 m E/W Preceramic
18 Lithic knapping feature (toba) 2.0 m N/S x 1.5 m E/W Preceramic
19 Lithic knapping feature (toba) 1.0 m N/S x 2.0 m E/W Preceramic
20 Lithic knapping feature (toba) 2.0 m N/S x 3.0 m E/W Preceramic
21 Lithic knapping feature (toba) 1.0 m E/W x 3.0 m N/S Preceramic
22 Lithic knapping feature (toba) 2.5 m E/W x 2.0 m N/S Preceramic
23 Lithic knapping feature (toba) 4.0 m E/W x 5.0 m N/S Preceramic
24 Lithic knapping feature (toba) 3.0 m E/W x 2.5 m N/S Preceramic
25 Lithic knapping feature (toba) 1.0 m N/S x 3.0 m E/W Preceramic
26 Lithic knapping feature (toba) 3.5 m N/S x 3.0 m E/W Preceramic
27 Lithic knapping feature (toba) 2.0 m E/W x 2.2 m N/S Preceramic
28 Lithic knapping feature (toba) 1.7 m E/W x 2.4 m N/S Preceramic
29 Lithic knapping feature (toba) 4.0 m E/W x 3.5 m N/S Preceramic
30 Lithic knapping feature (toba) 4.0 m E/W x 2.0 m N/S Preceramic
31 Lithic knapping feature (toba) 3.2 m N/S x 4.0 m E/W Preceramic
32 Lithic knapping feature (toba) 2.0 m N/S x 2.0 m E/W Preceramic
33 Lithic knapping feature (toba) 10 m E/W x 12 m N/S Preceramic
34 Lithic knapping feature (toba) 1.2 m N/S x 3.3 m E/W Preceramic
35 Lithic knapping feature (toba); includes a secondary biface 2.4m N/S x 2.7 m E/W 
Early 
Preceramic
36 Lithic knapping feature (toba) 2.1 m N/S x 3.0 m E/W Preceramic
37 Lithic knapping feature (toba) 5.5 m N/S x 9.5 m E/W Preceramic
38 Lithic knapping feature (toba) 2.4 m N/S x 2.2 m E/W Preceramic
39 Lithic knapping feature (toba) 2.1 m N/S x 2.8 m E/W Preceramic
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40 Land snail shell midden 7 m N/S x 6 m E/W Preceramic
41 Land snail shell midden 13 m E/W x 12 m N/S Preceramic
42 Land snail shell midden 32 m E/W x 46 m N/S LE/M Preceramic
43 Rock pile 1.8 m N/S x 1.3 m E/W ? 
44 Rock pile 1.0 m E/W x 80 cm N/S ? 
45 Rock pile 1.0 m E/W x 80 cm N/S ? 
46 (Structure 1) 'b'-shaped, stone-lined structure 6 m E/W x 4 m N/S Cupisnique / Moche 
47 
(Structure 2) roughly circular, stone-lined structure; 
the base consists of larger boulders with smaller stones 
filling the gaps between to complete the form 
1.5 m E/W x 1.5 m N/S Early Preceramic
48 
(Structure 3) roughly circular, stone-lined structure; 
the base consists of larger boulders with smaller stones 
filling the gaps between to complete the form 
1.8 m E/W x 2.3 m N/W Early Preceramic
49 
(Structure 4) roughly circular, stone-lined structure; 
the base consists of larger boulders with smaller stones 
filling the gaps between to complete the form 
2.8 m E/W x 2.4 m N/S Early Preceramic
50 (Structure 5) possible pirca 3 m N/S ? 
51 
(Structure 6) roughly circular, stone-lined structure; 
the base consists of larger boulders with smaller stones 
filling the gaps between to complete the form 
3.8 m N/S x 2.8 m E/W Early Preceramic
52 
(Structure 7) roughly circular, stone-lined structure; 
the base consists of larger boulders with smaller stones 
filling the gaps between to complete the form 
4.0 m N/S x 5.0 m E/W Early Preceramic
53 
(Structure 8) roughly circular, stone-lined structure; 
the base consists of larger boulders with smaller stones 
filling the gaps between to complete the form 
2.5 m N/S x 4.0 m E/W Early Preceramic
54 Subsurface hearth feature, Test Unit 5 40 cm E/W x 60+ cm N/S (5 cm deep) 
Early 
Preceramic
55 
(Structure 9) roughly circular, stone-lined structure; 
the base consists of larger boulders with smaller stones 
filling the gaps between to complete the form; 
agglutinated with Structure 8 
2.0 m N/S x 3.5 m E/W Early Preceramic
56 (Structure 10) rectangular, stone-lined structure with an interior partition; east end has been disturbed 2.5 m E/W x 1.0 m N/S ? 
57  'L'-shaped rock wall 11 m N/S x 11 m E/W ? 
58 
Long rock wall that extends roughly N/S across the 
width of the site; it continues on the other side of the 
Q2 drainage on site Je-470; it has been heavily 
disturbed through systematic removal of constituent 
rocks 
275 m N/S Chimu? 
  
LE/M Preceramic Radiocarbon dates:  Three carbon samples from Excavation Block B yielded 
AMS dates from the beginning of the transitional late Early/Middle Preceramic phase (ca. 9000 
14C BP): 
• 8983 ± 65 14C BP (10,244-9912 cal yr BP; AA57956) 
o Provenience: Test Unit 1, Level 4, 20 cm bd 
• 9032 ± 50 14C BP (10,270-9939 cal yr BP; AA57955) 
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o Provenience:  Test Unit 1, Level 7, 35 cm bd 
• 9041 ± 48 14C BP (10,282-10,043 cal yr BP; AA57964) 
o Provenience:  Test Unit 13, Level 2, 10 cm bd 
 
Sites with Preceramic Structures (n = 7 ) 
 
Site: Je-396 
Subarea:  Quebrada Talambo  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  679725  Northing:  9196462   
Site location description:  On top of a flat “finger-like” terrace extension near the head of the Q1 
drainage. 
Site dimensions:  East/West: 83 m North/South: 75 m 
Surface Collections:  11 lithic artifacts 
Site description:  This site consists of a light density scatter of lithics and two circular structures. 
Surface features recorded:  Two circular, stone-lined structures (2-3 m in diameter). 
 
Site: Je-431 (see above) 
 
Site: Je-439 (this site is only briefly reviewed here; it is discussed in detail by Maggard [2008]) 
Subarea:  Quebrada del Batán  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  675193  Northing:  9218234  
Site location description:  The site is located on a dissected terrace extending west from Cerro 
Organos, adjacent to the north margin of Q. Organos east/northeast of the point where it intersects 
with Q. del Batán.  A modern dirt road and horse trail run roughly N/S just west of the western 
edge of the site and terrace on which it is located. 
Site dimensions:  East/West:  206 m North/South: 170 m 
Surface Collections:  168 chipped lithic artifacts; 1 groundstone tool; 3 ceramics; 27 faunal 
remains 
Site description:  This is a large multicomponent site with areas of high and medium density lithic 
scatters, at least three small bone fragment scatters, and a few ceramics.  In addition, there are 
several features (two knapping features, two structures, and one stone-lined hearth).  The 
knapping features, Structure 1, and the stone-lined hearth feature likely represent evidence of 
Early Preceramic occupation.  In addition, the numerous bifaces—including Paiján projectile 
points/fragments—represent Early Preceramic activity at this site.  Several groundstone tools 
(manos and batanes) were identified in close proximity to one another near the north central edge 
of the site, some 5 m east of Structure 1.  The lack of ceramics in this part of the site and the 
proximity of Excavation Block A (about 15 m south), which yielded Early Preceramic dates (see 
below), among other nearby diagnostic stone tools suggests strongly that this groundstone tool 
activity area was deposited by Early Preceramic occupants.  The scatters of faunal remains 
include several fossilized specimens; the process of fossilization likely occurred over a span of 
time that would have meant that the remains were deposited well before the Ceramic Period, 
which began ~3000 BP.  Furthermore, the wetter conditions (and perhaps standing water) that 
would have facilitated the fossilization process were likely present during the terminal 
Pleistocene/Early Holocene, but not the Mid- to Late Holocene.  Ceramic Period occupation is 
represented by a few Chimú ceramic sherds and the semi-lunar pirca structure. 
Surface features recorded: 
• Feature 1 (Structure 1):  Stone-lined ‘V’-shaped structure with possible interior 
partitioning; it measures 3.2 m N/S x 1.7 m E/W, with the wider end toward the 
south/southeast and the narrower end toward the north/northwest.  It is likely an Early 
Preceramic feature based on the associated lithics in and around the structure (including 
formal bifacial and unifacial tools, such as Paiján projectile points/fragments and limace-
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type unifaces) and radiocarbon dates obtained on samples recovered from Excavation 
Block A, which is located some 15 m south of Structure 1 (9851 ± 58 14C BP [AA57949]; 
10,056 ± 67 14C BP [AA57950]; 11,380 ± 240 14C BP [AA57951]; Maggard 2008). 
• Feature 2 (Structure 2):  Semi-lunar pirca structure oriented with its opening toward the 
southeast; it measures 2.75 m across (NE/SW) and 1.7 m deep (SE/NW).  This is likely a 
Chimú structure, as suggested by the diagnostic ceramic sherds that are located on the 
surface nearby. 
• Feature 3:  Lithic knapping feature (quartzite); it measures 1.4 m N/S x 2.4 m E/W. 
• Feature 4:  Lithic knapping feature (quartzite); it measures 3 m E/W x 2.5 m N/S. 
• Feature 5:  Small, circular, stone-lined feature (hearth?); it measures 1.2 m E/W x 1.5 m 
N/S. 
 
Site: Je-449 
Subarea:  Quebrada del Batán  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  674372  Northing:  9218880  
Site location description:  This site is located on a low rise extending southeast from Cerro 
Colorado toward the north margin of the Q. del Batán drainage near the intersection of Q. del 
Batán and Q. Organos. 
Site dimensions:  East/West:  40 m North/South:  200 m 
Surface Collections:  30 lithic artifacts; ceramic sherds 
Site description:  This site consists of a light to medium density scatter of lithics, a few ceramics, 
and several features.  Preceramic occupation of the site is represented by the lithic tools and 
debris, including Early Preceramic diagnostics (i.e., Paiján points/fragments), and the two 
circular, stone-lined structures.  Ceramic Period occupation is represented by the light density 
scatter of ceramic sherds and the pircas and wall located on the east end of the site.  
Surface features recorded: 
• Feature 1 (Structure 1):  circular, stone-lined structure measuring 1.7 m N/S x 2.5 m E/W; 
chipped lithic debris was observed on the surface within and around this structure. 
• Feature 2 (Structure 2):  circular, stone-lined structure measuring roughly 1.5 m N/S x 2 
m E/W. 
• Feature 3:  Series of a few small, semi-lunar, stone-lined pirca-type structures (number 
and dimensions not indicated on site form) on the very eastern end of the site. 
• Feature 4:  Stone wall (dimensions not indicated on site form) on the very eastern end of 
the site. 
 
Site: Je-470 
Subarea:  Quebrada Talambo  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  680704  Northing:  9199453   
Site location description:  This site is located on a large, long, dissected terrace system that 
extends westward from Cerro de Talambo along the northern margin of the Quebrada Talambo 
drainage (Q2).  The site begins on the higher east end of the terrace and extends down into the 
lower part of the terrace where it spills out onto the Pampa de Talambo. 
Site dimensions:  East/West: 400 m North/South: 260 m 
Surface Collections:  34 chipped lithic artifacts; ceramic sherds 
Site description:  This is a large, multicomponent site with evidence of occupation from Early 
Preceramic Paiján through Chimú times.  Preceramic occupation is represented by a generally 
light density scatter of lithics across the site.  The lithics are primarily manufactured from toba 
and some coarser quartzite.  There are some pockets of higher density concentrations of lithics 
that may indicate the loci of localized knapping activity.  Ceramic Period occupation appears to 
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have been more substantial; it is represented by a scatter of ceramics across the site, at least five 
pirca structures, and a long rock wall that bisects the site. 
Surface features recorded: 
• Long, short rock wall that bisects the site (it is a continuation of the wall on the other side 
of the drainage that bisects Je-431); likely affiliated with Ceramic-Period occupation of 
the site 
• Cluster of five pircas (semi-lunar, stone-lined structures); likely affiliated with Ceramic-
Period occupation based on proximity of ceramic sherds nearby 
• One roughly circular, stone-lined structures (3.9 m E/W x 4.6 m N/S); likely Early 
Preceramic based on the concentration of lithic debris and biface mid-section (Paiján) 
from the interior floor of the structure. 
 
Site: Je-472 (see above) 
 
Site: Je-484 (this site is only briefly reviewed here; it is discussed in detail by Maggard [2008]) 
Subarea:  Quebrada Talambo  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  679928  Northing:  9203281 
Site location description:  This site is located on a low, dissected terrace that lies adjacent to the 
east side of a low hill that is north of Cerros de Talambo at the intersection of Pampa Talambo 
and Pampa Larga (facing the Río Chamán drainage). 
Site dimensions:  Northeast/Southwest:  170 m Northwest/Southeast:  50 m 
Surface Collections:  48 lithic artifacts 
Site description:  This multicomponent site consists of a medium density scatter of lithics and at 
least three structures and one stone-lined hearth feature.  In addition, several ceramics were 
observed on the site surface.  An outcrop of pinkish-colored rhyolite is located at the base of the 
low hill to which this site is adjacent.  Although this raw material is abundant among the lithic 
tools and debris on the site, there are a variety of other raw materials also represented, including 
toba, quartzite, and basalt.  Numerous Paiján projectile points/fragments were observed across the 
site, several of which were collected.  The site has been used by local goatherders, resulting in 
significant disturbance of the deposits. 
Surface features recorded: 
• Feature 1 (Structure 1):  A stone-lined, semi-lunar structure measuring 2.3 m E/W x 1.15 
m deep N/S. 
• Feature 2 (Structure 2):  A roughly circular, stone-lined structure measuring 2.8 m E/W x 
2.2 m N/S.  The distal fragment of a Paiján point was identified about mid-way between 
Structures 1 and 2, suggesting a possible Early Preceramic cultural affiliation for these 
features. 
• Feature 3 (Structure 3):  A straight line of stones that appear to represent a small pirca 
structure; it measures 1.3 m E/W in length.  Test Unit 1 was excavated adjacent to this 
line of stones and resulted in the identification of mixed deposits, as indicated by the 
recovery of a Paiján projectile point and Cupisnique ceramics in the same level.  The 
cultural affiliation of this feature is indeterminate. 
• Feature 4:  Rectangular, stone-lined hearth feature measuring 1.46 m N/S x 1.42 m E/W.  
A 50- sq. cm test unit (TU 2) was excavated in the interior of this structure.  A recovered 
carbon sample yielded an AMS date of 1578 ± 33 14C BP (AA57954), indicating a 
Moche cultural affiliation for this feature. 
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Appendix 2.  Brief descriptions of the sites recorded during the 2002-2003 
fieldseason (Subproject in the Quebradas del Batán and Talambo; co-directed by 
Dillehay, Maggard, Stackelbeck, and Becerra [2004]) that are discussed in the text.  
Please note that the following site descriptions include descriptions of site locations, 
many of which reference unnamed quebrada drainages that have been arbitrarily 
assigned codes Q1-Q12 (see Figures 5.10 and 5.11). 
 
Late Early-Middle Preceramic Sites (n = 100) (identified based on the surface lithic 
assemblage) 
Site:  Je-765 
Subarea:  Quebrada Talambo  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  681190  Northing:  9203703   
Site location description:  The site lies on a low terrace extending northward from the 
Cerros de Talambo toward quebrada drainage Q4.  The terrace has a slight downward 
slope, but it is generally pretty flat. 
Site dimensions:  East/West: 20 m North/South: 25 m 
Surface Collections:  12 lithics artifacts, 4 ceramic sherds 
Site description: Very light scatter of lithic and ceramic artifacts on the surface. 
Surface features recorded:  Several stone-lined features, including two pirca-like 
structures and one semi-rectangular structure and one small, circular feature (possible 
hearth).  Another pirca was located just off-site to the north in the arroyo cut adjacent to 
the terrace landform on which the site was located. 
 
Site:  Je-771 
Subarea:  Quebrada Talambo  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  681869  Northing:  9203044   
Site location description:  This site is located on the high end of an upsloping finger-like 
projection from the Cerros de Talambo into a small side quebrada (Q3) off of the main 
quebrada drainage (Q4), which overlooks Río Seco Chamán. 
Site dimensions:  East/West:  40 m North/South:  70 m 
Surface Collections:  9 lithic artifacts 
Site description:  This site is characterized by a light scatter of lithics spread out over the 
upper (north) end of a small finger-like slope from the hill (cerro). 
Surface features recorded:  None identified 
 
Site:  Je-774 
Subarea:  Quebrada Talambo  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  682088  Northing:  9202257   
Site location description:  This site is located on a high bench/terrace that extends 
north/northwest from the Cerros de Talambo down to the upper reaches of a small side 
quebrada (Q3) off the main quebrada drainage (Q4).  Apparent travertine deposits 
indicative of perhaps as many as three former spring locations were observed along the 
canyon walls at the head of side quebrada Q3. 
Site dimensions:  Northeast/Southwest:  25 m  Northwest/Southeast: 20 m 
Surface Collections:  10 lithic artifacts, 3 ceramic sherds 
Site description:  This site was characterized by a small, light density lithic scatter and an 
abundance of land snail shells. 
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Surface features recorded:  None observed. 
 
Site:  Je-775 
Subarea:  Quebrada Talambo  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  681974  Northing:  9202370 
Site location description:  This site is located on a high terrace that extends northwest 
from the Cerros de Talambo down to the upper reaches of a small side quebrada (Q3) off 
the main quebrada drainage (Q4).  The terrace is bounded to the north/northeast by a dry 
streambed.  Apparent travertine deposits indicative of perhaps as many as three former 
spring locations were observed along the canyon walls at the head of this side quebrada 
(Q3). 
Site dimensions:  Northeast/Southwest:  20 m Northwest/Southeast:  20 m 
Surface Collections:  7 lithic artifacts 
Site description:  This site was characterized by a small, light density lithic scatter and 
land snail shells. 
Surface features recorded:  None observed. 
 
Site:  Je-776 
Subarea:  Quebrada Talambo  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  682275  Northing:  9203069 
Site location description:  This site is located on the eastern edge of a dry streambed that 
extends northward out of a small side quebrada (Q3), and lies near the intersection of that 
side quebrada and a larger quebrada drainage (Q4). 
Site dimensions:  East/West:  15 m  North/South:  40 m 
Surface Collections:  6 lithic artifacts 
Site description:  This site consisted of a small, light density scatter of lithic artifacts. 
Surface features recorded:  None observed. 
 
Site:  Je-781 
Subarea:  Quebrada Talambo  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  681904  Northing:  9204534 
Site location description:  This site is located on a low terrace where the mouth of 
quebrada Q4 opens out onto Pampa Larga. 
Site dimensions:  East/West:  20 m  North/South:  25 m 
Surface Collections:  7 lithic artifacts 
Site description:  The site consists of a small, light density scatter of lithic flakes and one 
core fragment. 
Surface features recorded:  None observed. 
 
Site:  Je-782 
Subarea:  Quebrada Talambo  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  682370  Northing:  9204596 
Site location description:  This site is located on a low terrace that parallels the eastern 
wall of quebrada Q4 at the edge of the quebrada floor, near the point where it spills out 
onto Pampa Larga. 
Site dimensions:  East/West:  15 m  North/South:  25 m 
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Surface Collections:  7 lithic artifacts 
Site description:  This site is small in size and consists of a very light scatter of flakes.  
No tools or diagnostics were noted.  Only about 12-15 flakes were observed scattered 
over the site. 
Surface features recorded:  None observed. 
 
Site:  Je-783 
Subarea:  Quebrada Talambo  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  682345  Northing:  9204486 
Site location description:  This site is located on the lower end of the quebrada floor (Q4) 
near the mouth on a low terrace that is periodically dissected by small arroyos. 
Site dimensions:  East/West:  40 m  North/South:  85 m 
Surface Collections:  32 lithic artifacts 
Site description:  This site is a medium density lithic scatter.  The lithics are all flakes and 
a couple of core fragments. 
Surface features recorded:  There are two possible structures located on the northern end 
of the site.  They do not look particularly distinct, but both contain lithic materials and 
may contain some intact sediments around large rocks that have sheltered small areas 
from erosion.  The two possible structures are approximately 2 x 2 m, consisting of 
roughly circular configurations of rock, and lie about 2.5 m apart. 
 
Site:  Je-784 
Subarea:  Quebrada Talambo  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  682263  Northing:  9204344 
Site location description:  This site is located on a low terrace that extends out of the 
mouth of quebrada Q4 onto Pampa Larga. 
Site dimensions:  East/West:  25 m  North/South:  40 m 
Surface Collections:  11 lithic artifacts 
Site description:  The site consists of a small, medium to high density lithic scatter.  
Various stages of reduction are represented (cores and large flakes from early-stage, 
small flakes from later-stage), but no apparent formal tools were found.  This appears to 
be a specialized task site for production/maintenance of stone tools, though not likely tool 
use. 
Surface features recorded:  Tight clusters of flakes appear to be from common cores and 
could indicate isolated knapping features. 
 
Site:  Je-786 
Subarea:  Quebrada  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  681619  Northing:  9204294 
Site location description:  This site is located on a low terrace in the mouth of the 
quebrada (Q4) where the main drainage becomes diffuse and braided. 
Site dimensions:  East/West:  24 m  North/South:  15 m 
Surface Collections:  12 lithic artifacts 
Site description:  This is a small site with a very light lithic scatter.  Only 20-30 flakes 
were noted.  No tools were present. 
Surface features recorded:  None observed. 
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Site:  Je-792 
Subarea:  Quebrada Talambo  Topographic Quadrangle:  Chepén 
UTM Coordinates:  Easting:  682791  Northing:  9203330   
Site Location Description:  This site is located on a long, narrow, low terrace that 
parallels and is immediately adjacent to the quebrada Q4 drainage.  This is generally an 
area of braided streams and terraces.  
Site dimensions:  East/West:  45 m  North/South:  30 m 
Surface Collections:  13 lithic artifacts 
Site description:  This site consists of a light density lithic scatter. 
Surface features recorded:  None observed. 
 
Site:  Je-794 
Subarea:  Quebrada Talambo  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:   683004 Northing:  9203368 
Site location description:  This site is located on a high terrace just north of quebrada Q4. 
Site dimensions:  East/West:  80 m  North/South:  50 m 
Surface Collections:  14 lithic artifacts 
Site description:  This is a small, light density lithic scatter. 
Surface features recorded:  None observed. 
 
Site:  Je-796 
Subarea:  Quebrada Talambo  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  683441  Northing:  9203030 
Site location description:  This site lies on a low terrace within the upper reaches of 
quebrada Q4; the terrace is adjacent to larger terraces and hills along the southern wall of 
the drainage. 
Site dimensions:  East/West:  14 m  North/South: 12 m 
Surface Collections:  4 lithic artifacts 
Site description:  This site is a very small, very light scatter of lithics, including one 
retouched flake (consisting of two refitting fragments formed from an ancient break). 
Surface features recorded:  None observed. 
 
Site:  Je-797 
Subarea:  Quebrada Talambo  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  683627  Northing:  9202990 
Site location description:  This site lies on a low terrace within the upper reaches of 
quebrada Q4 along the southern wall of the drainage; larger terraces lie to the south and a 
large hill to the southeast. 
Site dimensions:  East/West:  112 m  North/South:  25 m 
Surface Collections:  26 lithic artifacts 
Site description:  This site consists of a light density scatter of lithics.  Most of the debris 
appears to be from later-stage reduction; some early stage-reduction debris was observed 
but not collected.   
Surface features recorded:  None observed. 
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Site:  Je-806 
Subarea:  Quebrada Talambo  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  683811  Northing:  9204953 
Site location description:  This site lies on a low to medium terrace in the middle of the 
quebrada Q5 drainage. 
Site dimensions:  Northeast/Southwest:  10 m Northwest/Southeast:  20 m 
Surface Collections:  7 lithic artifacts 
Site description:  The site consists of a small, light density scatter of lithic artifacts.  
Primary reduction debris and cores were observed on the site, but they were too large for 
collection.   This appears to be a locus of opportunistic selection and reduction of the 
very fine-grained quartzite (toba volcanica) available on site.  It should be noted that 
there is also a quartz outcrop located just to the southwest of this site (GPS coordinates: 
Easting- 683764, Northing- 9204934), though no evidence of use of this location as a 
quarry was observed.  Due to a lack of cultural material, it was recorded as Field Site 3, 
but given a site number.  It is of interest that there is no evidence of use of the quartz 
material on site Je-806 either. 
Surface features recorded:  None observed. 
 
Site:  Je-807 
Subarea:  Quebrada Talambo  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  683898  Northing:  9204867 
Site location description:  This site lies on a medium high terrace in the middle of the 
quebrada Q5 drainage. 
Site dimensions:  East/West:  10 m  North/South: 15 m 
Surface Collections:  6 lithic artifacts 
Site description:  The small site is characterized by a light density scatter of lithic 
artifacts, including at least two cores and some early-stage reduction debris. 
Surface features recorded:  None observed. 
 
Site:  Je-808 
Subarea:  Quebrada Talambo  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  684117  Northing:  9204828 
Site location description:  This site lies on a high terrace near the upper reaches of the 
quebrada Q5 drainage. 
Site dimensions:  East/West:  10 m  North/South:  10 m 
Surface Collections:  5 lithic artifacts 
Site description:  The site is a small, very light density lithic scatter. 
Surface features recorded:  None observed. 
 
Site:  Je-809 
Subarea:  Quebrada Talambo  Topographic Quadrangle:  Chepén 
UTM Coordinates:  Easting:  684217  Northing:  9204809 
Site Location Description:  This site lies on a long, high, dissected terrace in the upper 
reaches of the quebrada Q5 drainage.  The terrace is oriented roughly on an east/west axis 
and is bordered to the south by a low dry drainage which runs westward into the Q5 
drainage. 
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Site dimensions:  East/West:  36 m  North/South:  25 m 
Surface Collections:  20 lithic artifacts 
Site description:  This site consists of a low density lithic scatter.  It is particularly 
interesting because there are very few flakes present, but there are 3 unifacial tools or tool 
fragments and one retouched flake.  Also noteworthy is a possible spring located in the 
hillside to the southwest of the site. 
Surface features recorded:  None observed. 
 
Site:  Je-810 
Subarea:  Quebrada Talambo  Topographic Quadrangle:  Chepén 
UTM Coordinates:  Easting:  684355  Northing:  9204911 
Site Location Description:  This site is located in the upper reaches of the quebrada Q5 
drainage.  It lies on a high terrace that slopes westward from Cerro Horcón and parallels 
and is immediately adjacent to the quebrada.  The site is just west of a set of large 
boulders on the terrace. 
Site dimensions:  East/West:  North/South: 
Surface Collections:  5 lithic artifacts 
Site description:  This site consists of a very small, light density scatter of lithic artifacts. 
Surface features recorded:  None observed. 
 
Site:  Je-815 
Subarea:  Quebrada Talambo  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  684074  Northing:  9205457 
Site location description:  This site is located on a high terrace (approximately 400 masl) 
near the upper reaches of quebrada Q5.  The site lies on a west-facing slope that 
overlooks the entire quebrada and and adjacent Pampa Larga.  The terrace is steep-sided 
and not very wide. 
Site dimensions:  East/West:  13 m  North/South: 10 m 
Surface Collections:  11 lithic artifacts 
Site description:  This site consists of a light and small lithic scatter.  It appears that the 
materials have most likely eroded downslope from a slightly higher flat area, but no 
flakes are present there.  The lithics consist entirely of flakes, which appear to be from 
mid-late stage reduction and thinning flakes, and all are manufactured from quartzite. 
Surface features recorded:  None observed. 
 
Site:  Je-816 
Subarea:  Quebrada Talambo  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  683683  Northing:  9205271 
Site location description:  The site lies on a high, steep-sided terrace south of Cerro 
Horcón.  The terrace is a finger-like extension that runs adjacent to the northern margin 
of the main quebrada Q5 drainage and is bordered on the north side by another low dry 
drainage. 
Site dimensions:  East/West:  16 m  North/South:  9 m 
Surface Collections:  11 lithic artifacts 
Site description:  This site is a small, dense scatter of lithic flakes—all made from a very 
fine-grained quartzite (toba volcanica).  It is possible—even likely—that this site has 
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suffered from erosional forces of downslope movement because it is so close to the edge 
of the terrace, which drops off steeply to the quebrada floor. 
Surface features recorded:  None observed. 
 
Site:  Je-819 
Subarea:  Quebrada Talambo  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  681570  Northing:  9205418 
Site location description:  This site lies on a low terrace extending northwest from Cerros 
de Talambo onto Pampa Larga.  It lies between the two main quebrada drainages, Q4 and 
Q5, in this part of the Quebrada Talambo subarea. 
Site dimensions:  East/West:  60 m  North/South:  90 m 
Surface Collections:  8 lithic artifacts, 18 ceramic sherds 
Site description:  This site includes a small, low-density lithic scatter and several ceramic 
sherds.  Several sherds were collected in and around the pirca, suggesting that it is not 
associated with the limited Preceramic-period occupation of the site. 
Surface features recorded:  One large rock-lined pirca (about 24 m wide) and a rock pile. 
 
Site:  Je-822 
Subarea:  Quebrada Talambo  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  683194  Northing:  9206064 
Site location description:  The site is located on a low terrace on Pampa Larga near the 
mouth of quebrada Q5.  The terrace is a low, long, linear landform bounded on each side 
by small arroyos. 
Site dimensions:  East/West:  80 m  North/South:  56 m 
Surface Collections:  23 lithic artifacts 
Site description:  The site consists of a light to medium density lithic scatter.  The lithics 
are all flakes; no tools were observed. 
Surface features recorded:  None observed. 
 
Site:  Je-823 
Subarea:  Quebrada Talambo  Topographic Quadrangle:  Chepén 
UTM Coordinates:  Easting:  683074  Northing:  9205742 
Site Location Description:  This site lies on a low terrace extending northwest from the 
mouth of quebrada Q5 onto Pampa Larga.  Low, dry drainages run adjacent to the terrace 
on its east and west sides. 
Site dimensions:  East/West:  46 m  North/South:  123 m 
Surface Collections:  39 lithic artifacts 
Site description:  This site is a long, narrow, low to medium density scatter of lithics.  In 
addition to the materials collected, several cores were observed. 
Surface features recorded:  An area of large rock concentrations was noted on the west 
end of the site that may have been used as sort of expedient shelter bases.  In addition, a 
small (1.3 x 1.05 m), roughly circular stone-lined feature was recorded off site; it appears 
to be isolated, though Je-823 is the nearest site in its vicinity.  No artifacts were found in 
association with the feature. 
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Site:  Je-824 
Subarea:  Quebrada Talambo  Topographic Quadrangle:  Chepén 
UTM Coordinates:  Easting:  683012  Northing:  9205897 
Site Location Description:  This site lies on a low terrace extending northwest from the 
mouth of quebrada Q5 onto Pampa Larga.  This is generally an area of braided stream 
channels and terraces. 
Site dimensions:  East/West:  26 m  North/South:  30 m 
Surface Collections:  14 lithic artifacts 
Site description:  This site consists of a low density lihtic scatter. 
Surface features recorded:  None observed. 
 
Site:  Je-826 
Subarea:  Quebrada Talambo  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  682761  Northing:  9205705   
Site location description:  The site lies on a low terrace extending to the west out of the 
mouth of the quebrada Q5 toward Pampa Larga; the terrace is adjacent to a dry branch 
south of the main drainage. 
Site dimensions:  East/West:  91 m  North/South:  31 m 
Surface Collections:  22 lithic artifacts 
Site description:  The site is a small, light density lithic scatter.  Among the raw materials 
is rhyolite, which is significant in part because it is uncommon in this part of the project 
area, and there are no known sources in the QBT area. 
Surface features recorded:  None observed. 
 
Site:  Je-828 
Subarea:  Quebrada Talambo  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  682434  Northing:  9205783 
Site location description:  The site is located on a low terrace bordering the main 
quebrada Q5 drainage far out onto Pampa Larga directly west of the mouth of the 
quebrada. 
Site dimensions:  East/West:  139 m  North/South:  156 m 
Surface Collections:  14 lithic artifacts 
Site description:  This site is a large, light to medium density lithic scatter.  The lithic 
materials include flakes and a few cores. 
Surface features recorded:  None observed. 
 
Site:  Je-830 
Subarea:  Quebrada Talambo  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  682159  Northing:  9205439 
Site location description:  The site is located on a low terrace extending westward onto 
Pampa Larga; it is adjacent to a low, dry drainage between the larger quebrada drainages, 
Q4 and Q5.  
Site dimensions:  East/West:  83 m  North/South:  63 m 
Surface Collections:  17 lithic artifacts 
Site description:  The site is a small, low density lithic scatter. 
Surface features recorded:  None observed. 
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Site:  Je-833 
Subarea:  Quebrada Talambo  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  682282  Northing:  9204982 
Site location description:  The site lies on a low terrace extending westward onto Pampa 
Larga between quebrada drainages, Q4 and Q5. 
Site dimensions:  East/West:  56 m  North/South:  52 m 
Surface Collections:  21 lithic artifacts 
Site description:  The site is a light to medium density scatter of lithics consisting of 
several cores (observed but not collected due to large size and weight), and early- and 
late-stage reduction flakes.  No formal tools were observed.  One informal tool and a 
mano were collected. 
Surface features recorded:  None observed. 
 
Site:  Je-835 
Subarea:  Quebrada Talambo  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  681968  Northing:  9204929 
Site location description:  The site lies on a low terrace extending westward onto Pampa 
Larga between quebrada drainages, Q4 and Q5. 
Site dimensions:  East/West:  36 m  North/South:  33 m 
Surface Collections:  24 lithic artifacts 
Site description:  The site consists of a small, medium-high density lithic scatter.  
Debitage occurs in dense ‘pockets’ like knapping piles.  No bifaces or other tools were 
observed. 
Surface features recorded:  None observed. 
 
Site:  Je-840 
Subarea:  Quebrada Talambo  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  681870  Northing:  9204027 
Site location description:  This site is located on a low terrace on Pampa Larga in the 
middle of the braided drainage near the mouth of quebrada Q4. 
Site dimensions:  East/West:  6 m  North/South:  4 m 
Surface Collections:  10 lithic artifacts 
Site description:  The site is a very small and light density lithic scatter that may represent 
a single (or very few) knapping episode.  The lithic materials consist entirely of flakes of 
very fine-grained quartzite (toba volcanica). 
Surface features recorded:  None observed. 
 
Site:  Je-845 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  674756  Northing:  9220665   
Site location description:  This site is located on a dissected high terrace extending south 
from Cerro Colorado toward the quebrada Q6 drainage, which lies in a small side canyon 
north of mouth of the Q. del Batán.  The east and west edges of the terrace slope down 
steeply to adjacent smaller, dry drainages. 
Site dimensions:  East/West:  16 m  North/South:  24 m 
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Surface Collections:  11 lithic artifacts 
Site description:  The site is characterized by a small, light density lithic scatter. 
Surface features recorded:  None observed. 
 
Site:  Je-846 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  674852  Northing:  9220605   
Site location description:  This site is located on a dissected high terrace extending south 
from Cerro Colorado toward the quebrada Q6 drainage, which lies in a small side canyon 
north of mouth of the Q. del Batán.  The east and west edges of the terrace slope down 
steeply to adjacent smaller, dry drainages.  Several small arroyos crosscut the terrace. 
Site dimensions:  East/West:  22 m  North/South:  25 m 
Surface Collections:  12 lithic artifacts 
Site description:  This site consists of a very light density lithic scatter.  Numerous land 
snail shells were observed eroding out of the site sediments. 
Surface features recorded:  None observed. 
 
Site:  Je-847 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  674899  Northing:  9220514 
Site location description:  This site is located on a dissected high terrace extending south 
from Cerro Colorado toward the quebrada Q6 drainage, which lies in a small side canyon 
north of mouth of the Q. del Batán. 
Site dimensions:  East/West:  53 m  North/South:  61 m 
Surface Collections:  20 lithic artifacts 
Site description:  This site consists of a light density lithic scatter.  No bifaces were 
observed.  A possible grinding stone was recorded on the north end of the site, but it was 
not collected due to its large size. 
Surface features recorded:  None observed. 
 
Site:  Je-848 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  674891  Northing:  9220429 
Site location description:  This site is located on a dissected high terrace extending south 
from Cerro Colorado toward the quebrada Q6 drainage, which lies in a small side canyon 
north of mouth of the Q. del Batán. 
Site dimensions:  East/West:  39 m  North/South:  55 m 
Surface Collections:  13 lithic artifacts 
Site description:  This site consists of a light density lithic scatter.  No bifaces were 
observed. 
Surface features recorded:  None observed. 
 
Site:  Je-860 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  676525  Northing:  9222756 
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Site location description:  This site is located on the lower east end of a low terrace 
extending east from the eastern slopes of Cerro Colorado toward the floor of the Q. del 
Batán. 
Site dimensions:  East/West:  57 m  North/South:  73 m 
Surface Collections:  16 lithic artifacts 
Site description:  This is a small, light density lithic scatter.  No bifaces were observed.  
Many land snail shells were visible on the site surface. 
Surface features recorded:  None observed. 
 
Site:  Je-862 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  676345  Northing:  9222889 
Site location description:  This site lies on a dissected terrace extending north/south along 
the eastern slopes of Cerro Colorado and roughly parallel to the western margin of the Q. 
del Batán drainage. 
Site dimensions:  East/West:  34 m  North/South:  46 m 
Surface Collections:  11 lithic artifacts, 1 ceramic sherd 
Site description:  The site consists of a small, light density lithic scatter.  No bifaces were 
observed. 
Surface features recorded:  None observed. 
 
Site:  Je-863 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  676253  Northing:  9223421 
Site location description:  This site is located on a high saddle that lies between several 
high hills along the eastern edge of Cerro Colorado, and adjacent to the western margin 
of the Q. del Batán drainage.  The saddle is dissected by several small dry drainages. 
Site dimensions:  East/West:  27 m  North/South:  36 m 
Surface Collections:  7 lithic artifacts 
Site description:  The site consists of a small, light density scatter of lithic artifacts. 
Surface features recorded:  None observed. 
 
Site:  Je-864 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  676431  Northing:  9223151 
Site location description:  This site lies on a dissected terrace that extends eastward from 
the eastern slopes of Cerro Colorado toward the western margin of the Q. del Batán. 
Site dimensions:  East/West:  48 m  North/South:  21 m 
Surface Collections:  20 lithic artifacts 
Site description:  This site consists of a light density lithic scatter, apparently of only 
debitage.  A few body sherds of orange/redware were observed on the southeast side of 
the site, but none were collected.  There were quite a few land snail shells observed on 
the site surface.  
Surface features recorded:  None observed. 
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Site:  Je-865 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  676647  Northing:  9223020 
Site location description:  The site is located on the lower southern end of a long terrace 
that slopes away from Cerro Colorado into the western margin of the Q. del Batán 
drainage.  The lower end of this terrace is approximately 5 m above the quebrada floor.  
The terrace is flanked on the eastern and western edges by small, dry side drainages that 
run into the main quebrada drainage. 
Site dimensions:  East/West:  39 m  North/South:  59 m 
Surface Collections:  12 lithic artifacts 
Site description:  This site consists of a very light density lithic scatter.  No evidence for 
bifacial reduction was observed.  A few land snail shells were observed on the site 
surface. 
Surface features recorded:  None observed. 
 
Site:  Je-867 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  676600  Northing:  9223157 
Site location description:  This site is located on the lower east end of a terrace that 
extends east from Cerro Colorado toward the floor of Q. del Batán.  The terrace is 
bordered along its northern and southern edges by low, dry drainages that feed into the 
main quebrada drainage. 
Site dimensions:  East/West:  11 m  North/South:  23 m 
Surface Collections:  12 lithic artifacts 
Site description:  This site consists of a small, light density scatter of lithics.  No evidence 
of tools or bifacial reduction was observed.  A few land snail shells were observed on the 
site surface. 
Surface features recorded:  None observed. 
 
Site:  Je-869 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  676861  Northing:  9223382 
Site location description:  This site is located on a high saddle located between two spurs 
on a long, narrow hill that extends to the east from Cerro Colorado toward the floor of the 
Q. del Batán.  From this position, there is an excellent vantage point over the upper 
reaches of the main quebrada drainage to the north, and the mid-section of the drainage to 
the south, and the adjacent hills and terraces.  A modern dirt road parallels the base of the 
low hill on its northern side. 
Site dimensions:  East/West:  12 m  North/South:  31 m 
Surface Collections:  14 lithic artifacts 
Site description:  The site is a small, low density scatter of lithics, including several 
flakes and one core. 
Surface features recorded:  None observed. 
 
Site:  Je-871 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
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UTM Coordinates:  Easting:  677441  Northing:  9223987 
Site location description:  This site is located on a terrace at the base of the northeastern 
side of a small hill, which lies on the eastern margin of the Q. del Bataán drainage.  The 
terrace is dissected by several small stream channels that have downcut the landform. 
Site dimensions:  East/West:  15 m  North/South:  12 m 
Surface Collections:  12 lithic artifacts 
Site description:  This site is a very small, light density scatter of lithics.  No tools or 
evidence of bifacial reduction were observed.  There was a concentration of late stage 
finishing debris (roughly 4 m in diameter) in the southeastern corner of the site. 
Surface features recorded:  None observed. 
 
Site:  Je-872 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  677376  Northing:  9224029 
Site location description:  This site is located on a terrace at the base of the north side of a 
small hill, which lies on the eastern margin of the Q. del Bataán drainage.  The terrace is 
dissected by several small stream channels that have downcut the landform. 
Site dimensions:  East/West:  26 m  North/South:  31 m 
Surface Collections:  9 lithic artifacts 
Site description:  This site consists of a small, light density lithic scatter.  No tools or 
evidence of bifacial reduction were observed.  This site may be associated with Je-871 
(due to relative proximity) though they are separated by about 65 m with no evidence of 
cultural material between them.  Also, there are differences in the material present on 
each site.  
Surface features recorded:  None observed. 
 
Site:  Je-874 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  676487  Northing:  9224362 
Site location description:  This site lies on a dissected terrace along the eastern margin of 
a small dry side quebrada drainage (Q9) that flows east/northeast from a now-dry spring 
in the eastern slopes of Cerro Colorado toward the western margin of the Q. del Batán.  
The terrace slopes downward from east to west. 
Site dimensions:  East/West:  89 m  North/South:  41 m 
Surface Collections:  12 lithics artifacts 
Site description:  The site consists of a light density lithic scatter with no apparent 
evidence of tools or bifacial reduction. 
Surface features recorded:  None observed. 
 
Site:  Je-877 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  676597  Northing:  9224635 
Site location description:  This site lies on a low heavily dissected terrace east of Cerro 
Colorado, extending northwest/south adjacent to the western margin of Q. del Batán.  
This terrace lies east of a series of dissected terraces that extend eastward from Cerro 
Colorado. 
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Site dimensions:  East/West:  20 m  North/South:  46 m 
Surface Collections:  5 lithic artifacts 
Site description:  This is a small light density lithic scatter.  Several land snail shells are 
present on the surface. 
Surface features recorded:  None observed. 
 
Site:  Je-882 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  676651  Northing:  9225315 
Site location description:  This site is located on a saddle between two low hills that 
extend southeast from Cerro Colorado toward the western margin of the Q. del Batán 
drainage.  The long, fingerlike landform on which the these hills and saddle lie is narrow 
and drops off rapidly on the northeast and southwest edges toward adjacent low, dry 
drainages. 
Site dimensions:  East/West:  9 m  North/South:  14 m 
Surface Collections:  11 lithic artifacts 
Site description:  This site is a very small, medium density lithic scatter.  Of interest is the 
presence of a number of flakes manufactured from a high quality of clear quartz (rock 
quartz crystal), including several with cortex on the dorsal surface.  The cortex on these 
pieces is rough in texture and dark red-brown in color—which is nothing like the interior 
of the stone. 
Surface features recorded:  None observed. 
 
Site:  Je-883 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  676596  Northing:  9225584 
Site location description:  This site lies on a small, deeply dissected terrace extending 
eastward from Cerro Colorado in the upper reaches of the Q. del Batán drainage.  It is 
bordered to the north and south by steep, small side drainages that flow into the main 
drainage. 
Site dimensions:  East/West:  61 m  North/South:  18 m 
Surface Collections:  8 lithic artifacts 
Site description:  The site is a small, very light density lithic scatter.  All lithics were 
manufactured from clear rock crystal. 
Surface features recorded:  None observed. 
 
Site:  Je-884 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  676921  Northing:  9225538 
Site location description:  This site lies on a heavily dissected terrace extending south 
from Cerro Colorado toward the northwest margin of the Q. del Batán drainage within 
the quebrada’s upper reaches.  The terrace is bounded to the west by a steep, dry drainage 
that flows into the main quebrada drainage. 
Site dimensions:  East/West:  10 m  North/South:  7 m 
Surface Collections:  7 lithic artifacts 
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Site description:  This is a small, light density lithic scatter.  Two of the flakes were 
collected from a shallow drainage, and may have originally derived from upslope.  
Surface features recorded:  None observed. 
 
Site:  Je-887 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  677682  Northing:  9225910 
Site location description:  This site lies on a heavily dissected terrace that extends south 
from Cerro Colorado/Cerro Minas toward the northern margin of the main Q. del Batán 
drainage within the quebrada’s upper reaches. 
Site dimensions:  East/West:  27 m  North/South:  66 m 
Surface Collections:  11 lithic artifacts 
Site description:  The site consists of a light density scatter of lithics of various raw 
materials and flake forms. 
Surface features recorded:  None observed. 
 
Site:  Je-889 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  678381  Northing:  9225687 
Site location description:  This site lies on a heavily dissected terrace at the lower west 
end of a large alluvial fan that extends westward from Cerro del Examén and spills out 
into the northern extent of the Q. del Batán drainage.  This alluvial fan lies north of Señal 
Cerro Examén, a large, stable paleodune that extends westward from the cerro to the 
quebrada. 
Site dimensions:  East/West:  36 m  North/South:  24 m 
Surface Collections:  14 lithic artifacts 
Site description:  This site consists of a light density lithic scatter.  No tools or evidence 
of bifacial reduction were observed. 
Surface features recorded:  None observed. 
 
Site:  Je-890 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  678632  Northing:  9225557 
Site location description:  This site lies on a mid-level terrace in a large, heavily dissected 
alluvial fan that extends westward from Cerro del Examén and spills out into the northern 
extent of the Q. del Batán drainage.  This alluvial fan lies north of Señal Cerro Examén, a 
large, stable paleodune that extends westward from the cerro to the quebrada.  Along the 
northeastern edge of the site there is a steep drop-off to an adjacent low dry drainage that 
ultimately leads into the Q. del Batán. 
Site dimensions:  East/West:  48 m  North/South:  37 m 
Surface Collections:  11 lithic artifacts, 1 ceramic sherd  
Site description:  The site consists of a light density scatter of lithic debris and surface 
architecture (Figures 6.4 and 6.5).  At least one grinding stone (Figure 5.12) was 
observed just southwest of the structures; its location was plotted on the site map, but it 
was too large to collect.  No bifaces were observed.  Upon revisiting this site for testing, 
one ceramic sherd was found on the surface approximately 20 m southwest of the area of 
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architecture; no sherds were found in direct association with these features.  Based on the 
form of the rectangular structure and the lithic artifacts that were found in association 
with these features, they are interpreted as being Preceramic in age. 
Surface features recorded:  On the north end of the site, the following features were 
recorded: 
• Structure 1:  a segmented, rectangular stone-lined structure (1.8 x 6 m) 
• Structure 2:  a small square, stone-lined structure (1.8 x 1.6 m) 
• Structure 3:  a linear formation of stones (possibly a short wall) 
Structure 1 lies approximately 2.2 m north of Structure 2; Structure 3 lies approximately 
8 m north of Structure 2.  All structures were one course high. 
 
Site:  Je-891 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  678183  Northing:  9225552 
Site location description:  This site lies on a heavily dissected terrace at the lower west 
end of a large alluvial fan that extends westward from Cerro del Examén and spills out 
into the northern extent of the Q. del Batán drainage.  This alluvial fan lies north of Señal 
Cerro Examén, a large, stable paleodune that extends westward from the cerro to the 
quebrada. 
Site dimensions:  East/West:  57 m  North/South:  98 m 
Surface Collections:  22 lithic artifacts, 3 ceramic sherds 
Site description:  This site consists of a medium density scatter of lithics and ceramics.  
The ceramics included numerous body sherds (all redware).  Decorated and other 
diagnostic sherds were collected.  The lithics included several cores, debitage, and at least 
one tool. 
Surface features recorded:  None observed. 
 
Site:  Je-892 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  677659  Northing:  9224362 
Site location description:  This site is located on a low, heavily dissected terrace 
extending westward from Cerro del Examén toward the eastern margin of the main Q. del 
Batán drainage. 
Site dimensions:  East/West:  53 m  North/South:  32 m 
Surface Collections:  10 lithics 
Site description:  The site consists of a small, light density lithic scatter.  No tools were 
observed. 
Surface features recorded:  None observed. 
 
Site:  Je-898 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  678297  Northing:  9223608 
Site location description:  This site lies on the northeast end of a dissected terrace 
extending southwest from the lower western slopes of Cerro del Examén.  The landform 
lies between a higher terrace to the northwest and a heavily vegetated low, dry drainage 
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to the south, which both extend southwest toward the eastern margin of the Q. del Batán 
drainage. 
Site dimensions:  East/West:  60 m  North/South:  60 m 
Surface Collections:  8 lithic artifacts, 1 ceramic sherd 
Site description:  This site consists of a small, light density lithic scatter and a few 
ceramics.  No bifacial tools were observed on the site.  One of the ceramics was too large 
to collect; it had a very distinctive design of white paint on redware in the pattern of a 
spiral surrounded by dots (see the original site form for a drawing of the design). 
Surface features recorded:  A small, stone-lined rectangular box feature was recorded on 
the north end of the site (1.1 m N/S x .75 m E/W).  An area of hummocked soil was 
inside this feature.  It may represent a hearth feature, though no carbon was evident on 
the surface. 
 
Site:  Je-902 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  677823  Northing:  9222906 
Site location description:  This site lies on a dissected terrace extending roughly 
southwest from the western side of Cerro del Examén toward the Q. del Batán drainage. 
Site dimensions:  East/West:  20 m  North/South:  51 m 
Surface Collections:  6 lithic artifacts, 1 ceramic sherd 
Site description:  This site consists of a small, very light density lithic scatter.  One large 
ceramic rim (redware) was observed and collected.  No tools were observed. 
Surface features recorded:  None observed. 
 
Site:  Je-904 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  677495  Northing:  9222971 
Site location description:  This site lies on the lower southwestern end of a terrace 
extending out from the west side of Cerro del Examén toward the eastern margin of the 
Q. del Batán drainage.  It is on the same terrace formation as Je-901 and Je-903, but is 
located at some distance from these sites. 
Site dimensions:  East/West:  29 m    North/South:  37 m 
Surface Collections:  14 lithic artifacts 
Site description:  This is a small, light density lithic scatter including artifacts 
manufactured from local and non-local raw materials.  One of the artifacts included a 
hammerstone, which has been uncommon among the sites in the QBT project area. 
Surface features recorded:  None observed. 
 
Site:  Je-908 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  677628  Northing:  9222379 
Site location description:  This site is located on the westernmost end of a long, low 
terrace that extends westward from the western side of Cerro del Examén toward the Q. 
del Batán drainage.  This terrace is part of a large alluvial fan north of the mouth of Q. 
Higueron. 
Site dimensions:  East/West:  12 m  North/South:  13 m 
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Surface Collections:  19 lithic artifacts, 29 bones/fragments 
Site description:  This is a small, medium density lithic scatter.  The lithics include 
numerous flakes and a core.  In addition to the lithics, several bone fragments were found 
near the center of the site in a loose concentration.  The bones were mapped and 
collected; they appear to possibly be from a single specimen.  The scattered nature of the 
bones suggests that the remains were disarticulated, either due to cultural activity or other 
taphonomic processes (e.g., scavengers).  
Surface features recorded:  None observed. 
 
Site:  Je-909 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  677967  Northing:  9222074 
Site location description:  This site is located on the upper eastern section of a long, 
dissected terrace extending roughly westward from the western side of Cerro del Examén 
toward the eastern margin of the Q. del Batán drainage.  This landform is part of a series 
of terraces that lie northeast of the intersection of Quebradas del Batán and Higueron. 
Site dimensions:  East/West:  24 m  North/South:  54 m 
Surface Collections:  19 lithic artifacts 
Site description:  The site consists of a small, light density lithic scatter.  No tools were 
observed. 
Surface features recorded:  None observed. 
 
Site:  Je-910 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  677892  Northing:  9222164 
Site location description:  This site is located on the middle section of a long, dissected 
terrace extending roughly westward from the western side of Cerro del Examén toward 
the eastern margin of the Q. del Batán drainage.  This finger-like extension is north of 
and adjacent and parallel to the terrace on which Je-909 is located; they are separated by 
a low, dry drainage.  This landform is part of a series of terraces that lie northeast of the 
intersection of Quebradas del Batán and Higueron. 
Site dimensions:  East/West:  30 m  North/South:  19 m 
Surface Collections:  9 lithic artifacts 
Site description:  This site consists of a small, light density lithic scatter.  No formal tools 
were observed (i.e., bifaces). 
Surface features recorded:  None observed. 
 
Site:  Je-911 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  677557  Northing:  9222144 
Site location description:  This site is located on the lower western section of a long, 
dissected terrace extending roughly westward from the western side of Cerro del Examén 
toward the eastern margin of the Q. del Batán drainage.  This finger-like extension is 
south of and adjacent and parallel to the terrace on which Je-909 is located; they are 
separated by a low, dry drainage.  This landform is part of a series of terraces that lie 
northeast of the intersection of Quebradas del Batán and Higueron. 
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Site dimensions:  East/West:  46 m  North/South:  19 m 
Surface Collections:  18 lithic artifacts 
Site description:  This site consists of a small, light density lithic scatter. 
Surface features recorded:  None observed. 
 
Site:  Je-913 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  677455  Northing:  9221964 
Site location description:  This site lies on the mid-section of a long terrace that extends 
westward from a low hill close to Cerros del Examén toward the east margin of Q. del 
Batán.  This landform is part of a series of terraces that lie northeast of the intersection of 
Quebradas del Batán and Higueron.  
Site dimensions:  East/West:  41 m  North/South:  21 m 
Surface Collections:  20 lithic artifacts 
Site description:  This site consists of a light density lithic scatter.  The raw material 
appears to be of relatively low quality of various locally available types.  One grinding 
stone (i.e., batán) was found near the north edge of the site; it was photographed, but not 
collected.  No formal tools were observed.  Several cores and core fragments were 
observed on the site, but not collected due to their size and weight. 
Surface features recorded:  None observed. 
 
Site:  Je-916 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  677708  Northing:  9221621 
Site location description:  This site is located on the mid-upper section of a long dissected 
terrace extending westward from the mouth of Q. Higueron toward the eastern margin of 
Q. del Batán.  The terrace runs parallel to a small dry drainage that extends westward out 
of Q. Higueron to intersect with Q. del Batán.  It lies southwest of Cerro del Examén, and 
northeast of the Q. del Batán and Higueron intersection. 
Site dimensions:  East/West:  170 m  North/South:  76 m 
Surface Collections:  20 lithic artifacts 
Site description:  This is a large, light-medium density lithic scatter.  There are a few 
concentrations of land snail shells.  No bifaces were observed. 
Surface features recorded:  None observed. 
 
Site:  Je-917 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  678980  Northing:  9221771 
Site location description:  This site is located on a high terrace extending west/southwest 
out of a side quebrada (Q10) from Cerro del Examén toward the mouth of Q. Higueron.  
The terrace is narrow with steep sides that slope down to the northwest and southeast to 
dry drainages.  
Site dimensions:  East/West:  58 m  North/South:  77 m 
Surface Collections:  16 lithic artifacts 
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Site description:  This site consists of a light density lithic scatter within a heavy 
concentration of land snail shells.  Also of note were several cacti about 100 m 
north/northeast of the site that had carved signatures of several people since 1968. 
Surface features recorded:  None observed. 
 
Site:  Je-918 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  678791  Northing:  9221543 
Site location description:  This site is located on the mid-section of a long terrace 
south/southwest from Cerro del Examén within a side quebrada (Q10) toward the mouth 
of Q. Higueron.  The terrace is narrow with steep sides that slope down to the west and 
east to dry drainages. 
Site dimensions:  East/West:  19 m  North/South:  42 m 
Surface Collections:  12 lithic artifacts 
Site description:  This site consists of a small, light density lithic scatter with heavy 
concentrations of land snail shells.  No tools were found. 
Surface features recorded:  A hearth feature was identified based on a concentration of 
charcoal visible on the surface.  The surface measurements are roughly 2 m north/south x 
1.5 m east/west.  Initial probing of the feature indicated that the charcoal deposits 
extended at least 3-4 cm below surface. 
 
Site:  Je-920 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  678655  Northing:  9221022 
Site location description:  This site is located on a long, low terrace extending westward 
between Cerro del Examén and the northern margin of Q. Higueron.  The terrace 
parrallels and borders the Q. Higueron drainage.  The site is actually truncated on the 
southern margin by the Higueron drainage. 
Site dimensions:  East/West:  56 m  North/South:  45 m 
Surface Collections:  7 lithic artifacts 
Site description:  The site consists of a light density scatter of lithics.  No evidence of 
bifacial reduction was observed. 
Surface features recorded:  None observed. 
 
Site:  Je-921 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  678530  Northing:  9221098 
Site location description:  This site is located on the west end of a long terrace extending 
to the west between Cerro del Examén and the northern margin of Q. Higueron.  The 
terrace parrallels and borders the Q. Higueron drainage.  This end of the terrace is also 
near the intersection of a side quebrada (Q10) and Q. Higueron.  
Site dimensions:  East/West:  130 m  North/South:  74 m 
Surface Collections:  11 lithic artifacts 
Site description:  This is a light density lithic scatter.  No formal tools were observed.  
Quite a few land snail shells were observed on the site surface. 
Surface features recorded:  None observed. 
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Site:  Je-923 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  679040  Northing:  9221062 
Site location description:  This site is located on the lower southern portion of a dissected 
terrace extending southwestward from Cerro del Examén toward the north margin of Q. 
Higueron. 
Site dimensions:  East/West:  18 m  North/South:  28 m 
Surface Collections:  3 lithic artifacts, 5 ceramic sherds 
Site description:  This site consists of a very light density scatter of a few flakes and 
several ceramic sherds.  Among the ceramics are two shoulder fragments of redware and 
two black on redware sherds. 
Surface features recorded:  None observed. 
 
Site:  Je-924 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  679304  Northing:  9221182 
Site location description:  This site is located on a high flat terrace extending southward 
from Cerro Examén toward the north margin of Q. Higueron. 
Site dimensions:  East/West:  27 m  North/South:  25 m 
Surface Collections:  7 lithic artifacts 
Site description:  This site is a small light density lithic scatter.  No evidence of bifacial 
reduction was observed.  A few land snail shells were present on the suface of the site. 
Surface features recorded:  None observed. 
 
Site:  Je-926 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  679295  Northing:  9220858 
Site location description:  This site is located on a mid-level to high terrace extending 
southwest from Cerro del Examén toward the northern margin of Q. Higueron.  The 
terrace is bounded to the east and west by low, dry drainages. 
Site dimensions:  East/West:  74 m  North/South:  58 m 
Surface Collections:  8 lithic artifacts, 1 ceramic sherd 
Site description:  This site consists of a light density lithic scatter.  The materials mainly 
include flakes from various stages of reduction, though a couple of core fragments were 
also observed.  Several body sherds of redware were observed; one sherd with a complete 
rim and handle was collected. 
Surface features recorded:  None observed. 
 
Site:  Je-928 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  679751  Northing:  9220889 
Site location description:  This site is located on the edge of a high terrace overlooking 
the north margin of the Q. Higueron drainage.  The terrace is bordered by a steep-sided 
drainage to the east and south. 
Site dimensions:  Northeast/Southwest:  49 m North/South:  12 m 
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Surface Collections:  15 lithic artifacts 
Site description:  The site consists of a light density lithic scatter.  Only debitage was 
observed.  The side drainage that borders the site to the east and south has eroded into the 
site.  Flakes were observed up to the edge of the terrace and down the slope toward the 
drainage. 
Surface features recorded:  None observed. 
 
Site:  Je-931 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  679720  Northing:  9220690 
Site location description:  This site is located on the lower southern end of a long terrace 
extending southward from Cerro del Examén toward the north margin of the Q. Higueron 
drainage. 
Site dimensions:  East/West:  51 m  North/South:  72 m 
Surface Collections:  21 lithic artifacts 
Site description:  This site consists of a relatively large, light density lithic scatter.  The 
assemblage consists of flakes and a few cores.  Land snail shells were observed on the 
site surface. 
Surface features recorded:  None observed. 
 
Site:  Je-932 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  679956  Northing:  9220671 
Site location description:  This site is located on a high terrace extending southwestward 
from Cerro del Examén, overlooking the northern margin of the Q. Higueron drainage. 
Site dimensions:  East/West:  79 m  North/South:  90 m 
Surface Collections:  13 lithic artifacts 
Site description:  This site is a large, light density lithic scatter.  No formal tools or 
evidence of bifacial reduction were evident. 
Surface features recorded:  None observed. 
 
Site:  Je-934 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  681005  Northing:  9220504 
Site location description:  This site is located on the eastern edge of a high terrace 
extending southward from Cerro del Examén toward the floor of the Q. Higueron 
drainage. 
Site dimensions:  East/West:  20 m  North/South:  25 m 
Surface Collections:  7 lithic artifacts 
Site description:  This site is a small, light density scatter of lithics.  No bifaces or 
evidence of bifacial reduction were observed.  Several larger chunks of rocks of quartzite 
are outcropping on the hill just north of the site, though much of it appears to be 
fracturing naturally.  There was no apparent evidence of quarry activity at this location. 
Surface features recorded:  None observed. 
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Site:  Je-935 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  680939  Northing:  9220389 
Site location description:  This site is located on a high terrace extending south/southwest 
from Cerro del Examén toward the north margin of the Q. Higueron drainage.  The 
terrace is bordered to the east by an area of intermitent drainages and low terraces. 
Site dimensions:  East/West:  31 m  North/South:  48 m 
Surface Collections:  11 lithic artifacts 
Site description:  This is a small, light density lithic scatter.  No bifaces or evidence for 
bifacial reduction were observed.  Land snail shells were observed on the site surface. 
Surface features recorded:  None observed. 
 
Site:  Je-938 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  681254  Northing:  9220429 
Site location description:  This site lies on a terrace in the middle of a low, dry, side 
drainage that lies between two larger, higher terraces.  All three terraces extend to the 
southwest from Cerro del Examén toward the north margin of the Q. del Higueron 
drainage. 
Site dimensions:  East/West:  42 m  North/South:  80 m 
Surface Collections:  8 lithic artifacts, 4 ceramic sherds 
Site description:  This site consists of a large, light to medium density scatter of ceramic 
sherds and lithic artifacts and four stone-lined structures.  One grinding stone (i.e., batán) 
was observed near one structure. 
Surface features recorded:  Three semi-lunar structures (i.e., pircas) and one semi-
rectangular structure were identified on the northeast end of the site.  The semi-
rectangular structure appears to be a variation on a pirca form, though it is more angular, 
rather than curved.  All structures are oriented such that the opening is toward the 
north/northeast, ostensibly to guard against the wind which comes in generally from the 
southwest. 
 
Site:  Je-939 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  681317  Northing:  9220256 
Site location description:  This site is located on a large, low terrace extending southwest 
in an area of braided stream channels along the north margin of the Q. Higueron drainage 
near the bend where it turns toward the north. 
Site dimensions:  East/West:  17 m  North/South:  19 m 
Surface Collections:  10 lithic artifacts, 1 ceramic sherd 
Site description:  This site consists of a small, very light density lithic scatter.  No bifacial 
tools or evidence for bifacial reduction was observed. 
Surface features recorded:  None observed. 
 
Site:  Je-940 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  681674  Northing:  9220431 
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Site location description:  This site lies near the east end of a long, dissected terrace 
extending west/southwest in an area of braided stream channels between a low hill and 
the north margin of Q. Higueron near the bend where it turns toward the north.  A 
modern horse/foot trail runs adjacent to the southern edge of the site. 
Site dimensions:  Northeast/Southwest:  84 m Northwest/Southeast:  40 m   
Surface Collections:  13 lithic artifacts 
Site description:  The site is characterized by a small, very light density lithic scatter.  No 
bifacial tools or evidence of bifacial reduction were evident on the site surface.  Land 
snail shells were observed on the surface of the site and in the general vicinity.  There 
was a notable concentration of these shells in the middle of the horse trail to the south of 
the site. 
Surface features recorded:  None observed. 
 
Site:  Je-942 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  681787  Northing:  9220405 
Site location description:  This site lies near the east end of a long, dissected terrace 
extending west/southwest in an area of braided stream channels between a low hill and 
the north margin of Q. Higueron near the bend where it turns toward the north.  A 
modern horse/foot trail runs along the north/northeast edge of the site. 
Site dimensions:  East/West:  56 m  North/South:  70 m 
Surface Collections:  12 lithic artifacts 
Site description:  This site consists of a small, light density lithic scatter.  One 
multidirectional basalt core was observed, but not collected due to its large size.  No 
bifacial tools or evidence of bifacial reduction were observed. 
Surface features recorded:  None observed. 
 
Site:  Je-943 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  681399  Northing:  9220241 
Site location description:  This site lies on the west end of a low, dissected terrace 
extending west/southwest in an area of braided stream channels between a low hill and 
the north margin of Q. Higueron near the bend where it turns toward the north.  A 
modern horse/foot trail runs adjacent to the north end of the site. 
Site dimensions:  East/West:  65 m  North/South:  65 m 
Surface Collections:  12 lithic artifacts, 1 marine shell specimen 
Site description:  This site is a light density scatter of lithic artifacts.  Two ceramic body 
sherds were observed but not collected.  One donax shell was also found on the site and 
collected.  The presence of this shell and the few ceramics may indicate a later period 
occupation of the site.  The lithic raw materials were predominantly locally derived, 
though one flake of chalcedony with cortex was also collected.  No bifacial tools were 
observed.  A higher density of flakes was visible near the center of the site.  Abundant 
land snail shells were visible on the surface across the site and in the immediate vicinity. 
Surface features recorded:  None observed. 
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Site:  Je-944 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  681970  Northing:  9219529 
Site location description:  This site lies on a high terrace extending west near the 
intersection of Q. Higueron and a smaller side drainage (Q7).  The terrace lies northeast 
of Cerro Organos and parallels and runs adjacent to a series of braided channels and 
terraces in the Q7 drainage.  
Site dimensions:  East/West:  115 m  North/South:  44 m 
Surface Collections:  18 lithic artifacts, 1 ceramic sherd 
Site description:  This site consists of a light density scatter of lithics.  No bifacial tools or 
evidence of bifacial reduction were observed.  A single ceramic sherd (burnished 
blackware) was observed and collected.  Land snail shells were abundant across the site.  
A cigarette butt from a previous visitor to this location was also observed on the site 
surface, which is noteworthy given the remoteness of this site. 
Surface features recorded:  None observed. 
 
Site:  Je-949 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  680905  Northing:  9219860 
Site location description:  This site lies on the lower northern end of a dissected terrace 
extending north out of a smaller side quebrada (Q7) toward the southern margin of Q. 
Higueron.  The landform is part of a system of braided channels and terraces within the 
Q7 drainage. 
Site dimensions:  East/West:  63 m  North/South:  225 m 
Surface Collections:  29 lithic artifacts, 1 land snail shell (unusually large) 
Site description:  This site consists of a medium density scatter of lithics, which include 
flakes and at least two cores.  Numerous land snail shells were observed on the site 
surface. 
Surface features recorded:  None observed. 
 
Site:  Je-950 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  680554  Northing:  9219397 
Site location description:  This site lies on a high terrace that parallels a low hill along the 
northeast edge of Cerro Organos and a series of low dry drainages within a braided side 
quebrada system (Q7).  This side quebrada extends northward to intersect with the 
southern margin of Q. Higueron. 
Site dimensions:  East/West:  59 m  North/South:  102 m 
Surface Collections:  7 lithic artifacts 
Site description:  This site is a long, narrow light density scatter of lithics.  There are 
some land snail shells on the surface, though not in the same concentrations observed on 
other sites within this side quebrada (Q7) system. 
Surface features recorded:  None observed. 
 
Site:  Je-951 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
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UTM Coordinates:  Easting:  680684  Northing:  9219704 
Site location description:  This site lies on a high terrace that parallels a low hill along the 
northeast edge of Cerro Organos and a series of low dry drainages within a braided side 
quebrada system (Q7).  This side quebrada extends northward to intersect with the 
southern margin of Q. Higueron. 
Site dimensions:  East/West:  31 m  North/South:  28 m 
Surface Collections:  8 lithic artifacts 
Site description:  This site consists of a light density scatter of lithics.  No bifaces or 
evidence of bifacial reduction were evident.  The materials appear to be from early stage 
reduction—perhaps testing the quality of the raw material, of which several local 
varieties were represented.  A few land snail shells were observed across the site. 
Surface features recorded:  None observed. 
 
Site:  Je-953 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  680738  Northing:  9219845 
Site location description:  This site is located near the lower north end of a long, high 
terrace that parallels a low hill along the northeast edge of Cerro Organos and a series of 
low dry drainages within a braided side quebrada system (Q7).  This landform is just 
southwest of the intersection of this side quebrada and the southern margin of Q. 
Higueron. 
Site dimensions:  East/West:  34 m  North/South:  27 m 
Surface Collections:  6 lithic artifacts 
Site description:  This site is a small, light density scatter of lithic artifacts, which consist 
entirely of flakes.  Numerous land snail shells were observed across the surface of the 
site.  
Surface features recorded:  None observed. 
 
Site:  Je-956 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  679471  Northing:  9220298 
Site location description:  This site is on a low, dissected terrace that lies approximately 
200 m north of Cerro Organos, extends westward, and parallels the south margin of Q. 
Higueron. 
Site dimensions:  East/West:  48 m  North/South:  14 m 
Surface Collections:  4 lithic artifacts 
Site description:  The site consists of a very light density lithic scatter of only a few 
flakes among several dense concentrations of land snail shells.  These shells are also 
present in the immediate vicinity of the site. 
Surface features recorded:  None observed (except the shell concentrations). 
 
Site:  Je-957 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  679354  Northing:  9220317 
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Site location description:  This site is near the west end of a low, dissected terrace that 
lies approximately 200 m north of Cerro Organos, extends westward, and parallels the 
south margin of Q. Higueron. 
Site dimensions:  East/West:  29 m  North/South:  68 m 
Surface Collections:  11 lithic artifacts 
Site description:  This site is characterized by a small, light density scatter of lithics, 
which consist entirely of flakes manufactured from fine-grained quarzite (toba 
volcanica).  There are numerous land snail shells present across the site.  
Surface features recorded:  None observed. 
 
Site:  Je-958 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  677594  Northing:  9220833 
Site location description:  This site lies on a low dissected terrace that extends westward 
along the southern margin of the Q. Higueron drainage east of the intersection with Q. del 
Batán.  The site extends right up to the edge of the terrace, and thus may have been 
somewhat truncated by the adjacent drainage.  A modern dirt road runs along the 
southern edge of the site.  
Site dimensions:  East/West:  42 m  North/South:  28 m 
Surface Collections:  11 lithic artifacts 
Site description:  The site consists of a small, light-medium density lithic scatter.  No 
bifacial tools or evidence of bifacial reduction were observed. 
Surface features recorded:  None observed. 
 
Site:  Je-961 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  676997  Northing:  9220896 
Site location description:  This site lies on a low, dissected terrace that extends westward 
along the southern margin of the Q. Higueron drainage east of the intersection with Q. del 
Batán.  A modern dirt road runs just south of the site. 
Site dimensions:  East/West:  25 m  North/South:  61 m 
Surface Collections:  17 lithic artifacts 
Site description:  This site is generally a light density scatter of lithic artifacts, though two 
knapping features with dense concentrations of numerous flakes were recorded. 
Surface features recorded:  The first knapping feature (Taller 1) measures approximately 
1 m in diameter and consists of flakes of quartz and rock quartz crystal.  The second 
knapping feature (Taller 2) measures 2 m N/S x 1 m E/W and consists of quartzite flakes, 
including several large flakes—some with cortex still present. 
 
Site:  Je-965 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  676788  Northing:  9220915 
Site location description:  This site lies near the western end of a long, low, dissected 
terrace that parallels the southern margin of Q. Higueron at the point where it intersects 
the Q. del Batán drainage.  The site lies on the northern edge of the terrace, and thus may 
have truncated somewhat by the drainage.  A modern dirt road bisects the site.  
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Site dimensions:  East/West:  16 m  North/South:  49 m 
Surface Collections:  16 lithic artifacts 
Site description:  This site consists of a light density scatter of lithics.  No formal tools or 
evidence of bifacial reduction were observed. 
Surface features recorded:  None observed. 
 
Site:  Je-966 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  676699  Northing:  9220894 
Site location description:  This site lies on the western extent of a long, low, dissected 
terrace that parallels the southern margin of Q. Higueron at the point where it intersects 
the Q. del Batán drainage.  The site lies on the western edge of the terrace, and thus may 
have been truncated somewhat by the Q. del Batán drainage.  A modern dirt road runs 
down the terrace into the drainage to the north of the site. 
Site dimensions:  East/West:  24 m  North/South:  40 m 
Surface Collections:   27 lithic artifacts, 2 ceramic sherds 
Site description:  This is a small site with a Preceramic component consisting of a light 
density scatter of lithics and a Ceramic period occupation consisting of several ceramic 
sherds (apparentlly from at least two vessels) and one semi-lunar stone-lined structure.  
The lithics consist of flakes and blocky shatter—possibly core fragments.  The ceramic 
sherds are all redware.  Two sherds were collected, including a spout fragment and the 
neck and trim of a large-mouthed vessel with a handle.  A few land snail shells were 
observed on the site surface. 
Surface features recorded:  One semi-lunar stone-lined structure (i.e., pirca) was recorded 
near the north end of the site.  It is oriented such that it opens toward the south.  The 
ceramics were found in direct association with this feature.  
 
Site:  Je-967 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  676754  Northing:  9220770 
Site location description:  This site lies near the western end of a long, low, dissected 
terrace that parallels the southern margin of Q. Higueron at the point where it intersects 
the Q. del Batán drainage.  The site lies on the southern edge of the terrace, and thus may 
have been truncated somewhat by a small, dry side drainage that parallels the terrace 
along its southern edge. 
Site dimensions:  East/West:  20 m  North/South:  22 m 
Surface Collections:  6 lithic artifacts 
Site description:  This site consists of a small, light density lithic scatter.  No formal tools 
or evidence of bifacial reduction were observed. 
Surface features recorded:  None observed. 
 
Site:  Je-974 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  677345  Northing:  9220626 
Site location description:  This site lies on a long, low, dissected terrace that extends 
west/southwest from Cerro Organos toward the eastern margin of Q. del Batán.  The 
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landform is part of a series of terraces that roughly parallel the Q. Higueron drainage near 
its intersection with Q. del Batán.   
Site dimensions:  East/West:  44 m  North/South:  20 m 
Surface Collections:  8 lithic artifacts 
Site description:  The site is a small, light density scatter of lithics. 
Surface features recorded:  A small rock pile (1.7 m NW/SE x 1.1 m NE/SW) was 
recorded near the center of the site.  It appears to be cultural, though of non-descript 
function (perhaps some sort of hearth?).  It does not appear to be structural.  There were 
several chipped stone flakes found in the immediate vicinity of the rock pile (and no 
ceramics), thus suggesting a Preceramic age for the feature. 
 
Site:  Je-977 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  676859  Northing:  9220539 
Site location description:  This site is located on a long dissected terrace extending 
west/southwest from Cerro Organos toward the east margin of the Q. del Batán drainage.  
A shallow, dry drainage runs along the length of the terrace south of the site. 
Site dimensions:  East/West:  19 m  North/South:  27 m 
Surface Collections:  19 lithic artifacts 
Site description:  This site consists of a small, light to medium density scatter of flakes 
and one core fragment (which was not collected).  Land snail shells were observed across 
the site. 
Surface features recorded:  None observed. 
 
Site:  Je-978 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  677067  Northing:  9220515 
Site location description:  This site is located on a long dissected terrace extending 
west/southwest from Cerro Organos toward the east margin of the Q. del Batán drainage.  
Two shallow, dry drainages border the site to the north and south. 
Site dimensions:  East/West:  116 m  North/South:  127 m 
Surface Collections:  20 lithic artifacts 
Site description:  This site consists of a large, light to medium density scatter of lithics, 
including flakes, one uniface, and at least three cores (2 of toba volcanica, and 1 of 
basalt).  Land snail shells were observed across the site, and several dense concentrations 
of the shells was observed northeast and south of the site. 
Surface features recorded:  None observed. 
 
Site:  Je-987 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  677273  Northing:  9220265 
Site location description:  This site is located on the lower portion of a hillside on the 
northwest end of Cerro Organos and the adjacent sloping terrace.  This hillside lies just 
south of the mouth of the small side quebrada, Q11. 
Site dimensions:  East/West:  87 m  North/South:  17 m 
Surface Collections:  11 lithic artifacts 
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Site description:  This site is a quarry of toba volcanica (very fine-grained quartzite).  The 
material outcrops in boulder form in the hillside, and continues downslope onto the 
adjacent terraces.  The site consists of predominantly primary-stage reduction debris.  No 
formal tools or bifaces were found on the site. 
Surface features recorded:  None observed. 
 
Site:  Je-994 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  676981  Northing:  9219432 
Site location description:  This site is located on a high terrace that extends west from 
Cerro Organos, terminating at the north margin of a small side quebrada drainage (Q12) 
that runs west to meet the Q. del Batán drainage.  The site’s western boundary is at the 
edge of the terrace, which slopes steeply down to the adjacent dry drainage; as such, the 
site may have been truncated by the quebrada. 
Site dimensions:  East/West:  38 m  North/South:  19 m 
Surface Collections:  13 lithic artifacts 
Site description:  This site is a small, light density scatter of lithic artifacts.  The densest 
scatter of flakes appears to be on the very western edge of the site, where it begins to 
slope downward toward the drainage.  One retouched flake was observed.  No formal 
tools or evidence of bifacial reduction were observed. 
Surface features recorded:  None observed. 
 
Site:  Je-999 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  677284  Northing:  9219216 
Site location description:  This site is located on top of a hill within the braided system of 
drainages and terraces in the smaller side canyon of quebrada Q12.  The hill is bordered 
to the northeast by a long, low terrace, and to the southwest by a low, dry drainage. 
Site dimensions:  East/West:  19 m  North/South:  14 m 
Surface Collections:  7 lithic artifacts 
Site description:  The site consists of a very small light density scatter of lithics and 
ceramics.  The ceramics included about five large conjoining sherds of a redware vessel, 
which photographed, by were too large to collect.  No lithic tools were observed. 
Surface features recorded:  None observed. 
 
Site:  Je-1000 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  676993  Northing:  9219126 
Site location description:  This site is in a small rockshelter and on the adjacent talus 
slope located high up in a small side drainage (Q12) that runs west/northwest toward the 
eastern margin of the Q. del Batán drainage.  The rockshelter is formed by the overhang 
of a large boulder. 
Site dimensions:  East/West:  6 m  North/South:  10 m 
Surface Collections:  9 lithic artifacts 
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Site description:  The site is defined by a very light density scatter of lithics on the talus 
slope in front of the shelter, including some lipped interior flakes and a basalt core.  
There are numerous land snail shells present on the surface of the talus slope.   
Surface features recorded:  None observed. 
 
Site:  Je-1005 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  676026  Northing:  9219295 
Site location description:  This site is located on a terace extending west from Cerro 
Organos, paralleling a low, dry drainage toward the Q. del Batán drainage.  A modern 
dirt road cuts across the southeastern end of the site. 
Site dimensions:  East/West:  71 m  North/South:  59 m 
Surface Collections:  12 lithic artifacts 
Site description:  This site consists of a light density scatter of lithics on all but the 
southermost end of the site.  Two rock piles and a few ceramics were recorded on the 
south/southwestern part of the site.  Among the lithics, no formal tools were observed. 
Surface features recorded:  The two rock piles measure roughly 1 m in diameter.  There 
function has not been determined.  At least one sherd of redware was found in the 
immediate vicinity of these features. 
 
Multicomponent Sites with Dated LE/M Preceramic Components (n = 4 ) 
 
Site:  Je-772 (*note: this site is only briefly reviewed here; it is discussed in detail by Maggard 
[2008]) 
Subarea:  Quebrada del Talambo Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  682052  Northing:  9203067 
Site location description:  This site is located on a long, high, dissected terrace that 
extends northward from Cerro Talambo along the north margin of side drainage, Q3.  The 
site terminates at the lower end of the terrace, where the Q3 drainage intersects with the 
larger Q4 drainage. 
Site dimensions:  East/West:  140 m North/South:  205 m 
Surface Collections:  lithic artifacts 
Site description:  This is a multicomponent site that is characterized by a medium- to 
high-density scatter of lithic materials and several ceramic sherds, along with several land 
snail shell middens and one stone-lined hearth feature identified on the surface.  An 
additional subsurface hearth-type burn feature was identified in TU 1.  In addition to the 
land snail middens, there is a general scatter of shells across the site, particularly on the 
southern portion.  The highest density of lithics also occurs on the southern portion of the 
site, though they are scattered across the entire extent.  Observation of a looter hole in the 
upper southern portion of the site revealed the potential for intact subsurface deposits.  
Among the lithics collected/observed were a numerous bifaces (including Paiján 
projectile points/fragments), unifaces (including limace-type tools/fragments and other 
formal unifacial forms), retouched and utilized flakes, and possible hammerstones.  
Ceramic Period occupation was represented by the presence of Cupisnique and Chimú 
(and perhaps Moche) sherds, some of which were conjoining to form large sections of 
individual vessels. 
Surface features recorded:   
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• Feature 1:  small, subsurface, hearth-type burn feature identified in TU 1 that 
included land snail shells, a few flakes, carbon and burned soil; it was not fully 
exposed (i.e., it extended south and west of the test unit).  At its deepest point, it 
measured about 10 cm thick.  A carbon sample from this feature yielded an AMS 
date of 8420 ± 40 14C BP, indicating a LE/M Preceramic cultural affiliation. 
• Feature 2:  semi-rectangular, stone-lined feature (hearth?) measuring 1 m N/S x 
80 cm E/W 
• Feature 3:  Land snail shell midden measuring 15 m N/S x 15 m E/W 
• Feature 4:  Land snail shell midden measuring 11 m N/S x 9 m E/W 
• Feature 5:  Land snail shell midden measuring 30 m N/S x 27 m E/W 
Radiocarbon Date:  8420 ± 40 14C BP (9510-9410 cal yr BP; Beta 206431)  Context:  TU 
1, Feature 1, Level 3. 
 
Site:  Je-901 (*note: this site is only briefly reviewed here; it is discussed in detail by Maggard 
[2008]) 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  677864  Northing:  9223128 
Site location description:  This site lies on a long narrow terrace extending westward 
from Cerro del Examén toward the east margin of the Q. del Batán.  The terrace is 
bordered by a low, dry drainage to the north that flows into the main drainage. 
Site dimensions:  East/West:  405 m  North/South:  63 m 
Surface Collections:  53 lithic artifacts 
Site description:  This is a large site that extends along the length of this terrace with 
areas of low and high density lithic scatters.  The surface collection includes a wide 
variety of debitage, tools, and raw materials.  The densest area of lithics is on the east end 
of the site.  Several dense scatters of land snail shells were observed across the site.  A 
few body sherds of redware were observed but not collected near the east end of the site; 
there were no rim sherds or decorated fragments.  This area of sherds was documented on 
the site map. 
Surface features recorded:  A drainage ditch was identified on the eastern end of the site, 
oriented on a slightly curved axis roughly south-northeast.  The ditch is approximately 
115 m long and 25-30 cm wide.  It could be a natural formation, however the fact that the 
ditch was demarcated with several rocks that were neatly set up on end on either side at 
one location indicates some form of cultural modification, and suggests that it was likely 
used intentionally, perhaps for small-scale, basic crop irrigation.  The rudimentary nature 
of this feature and the fact that lithic artifacts were found along the length of the ditch—
including some that were actually in it—suggests that it was likely used in the Preceramic 
period. 
Radiocarbon date:  6670 ± 230 (AA57952)   Context:  Test Unit 1, Level 2 at 9.5 cm bs. 
 
Site:  Je-937 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén 
UTM Coordinates:  Easting:  681060  Northing:  9220279 
Site Location Description:  This site is located on the lower southwestern end of a terrace 
that extends southwest from Cerro del Examén.  The terrace is bordered on either side by 
low, dry drainages that intersect with the northern margin of the Q. Higueron drainage. 
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Site dimensions:  East/West:  114 m  North/South:  60 m 
Surface Collections:  12 lithic artifacts; 4 ceramic sherds 
Site description:  This site consists of a medium density scatter of lithics and some 
ceramics.  A possible grinding stone (i.e., batán) was recorded near the center of the site, 
though it was too large to collect.  The densest distribution of artifacts was also near the 
center of the site.  Numerous land snail shells were observed across the northern and 
eastern portions of the site.  No formal tools were observed.  A small scatter of charcoal 
was seen on the surface about 2-3 m north of the grinding stone, perhaps eroding out of 
the sediments.  From the surface, however, it was difficult to discern a definable feature. 
Surface features recorded:  A small, rock-lined rectangular structure was documented on 
the western end of the site.  It measures 3.4 m E/W by 4.6 m N/S.  It appears to have been 
somewhat disturbed.  There is some internal division within the structure, including one 
small roughly circular line of stones that may demarcate a hearth or some other small 
feature.  In addition, two small rock piles were identified near the northeast end of the 
site.  The function of the piles is unclear, though it is apparent that they are cultural 
features. 
Radiocarbon date:  8751 ± 47 (AA57969)  Context:  Test Unit 1, Level 2, 8.5 cm bs 
 
Site:  Je-1002 (*note: this site is only briefly reviewed here; it is discussed in detail by Maggard 
[2008]) 
Subarea:  Quebrada Batán  Topographic Quadrangle:  Chepén 
UTM Coordinates:  Easting:  676737  Northing:  9219424 
Site Location Description:  This site lies on a dissected terrace that extends west from the 
lower western slopes of Cerro Organos toward the eastern margin of the Q. del Batán 
drainage.  The terrace parallels the southern margin of the smaller side quebrada Q12 
drainage, and lies just south of its mouth. 
Site dimensions:  East/West:  186 m   North/South:  104 m   
Surface Collections:  55 lithic artifacts; 4 ceramic sherds; 80 bones/bone fragments 
(disturbed human burial eroding out on the surface); 3 pieces of coral 
Site description:  This site consists of a light to medium density scatter of lithics and a 
few ceramics, representing the multiple occupations from the Early Preceramic through 
Late Intermediate Periods.  Land snail shells were prevalent across the site; three shell 
middens (i.e., basurales) with particularly dense concentrations were recorded.  Four 
pieces of marine coral were also identified on the site, one of which was partially 
subsurface; three of the pieces were collected.  Coral was apparently used as a sort of 
grater or scraper-like tool in Prehispanic times.  In addition, at least one marine shell was 
observed on the surface near the west end. 
Surface features recorded:  Feature 1 was a heavily disturbed, disarticulated human burial 
that was eroding out of the sediments near the center of the site.  All but a few of the 80 
bones collected were from the surface.  The bones were mapped, photographed, and 
collected and bagged individually.  The bones were scattered in a small, shallow, rocky 
drainage.  Given the slight slope of the drainage and the scattered nature of the remains, it 
is likely that the burial was exposed and disarticulated through natural processes.  No 
evidence of gnawing was visible upon initial inspection of the remains, though it is 
possible that animals could have scavenged portions of the body.  A second feature, 
Structure 1, was identified approximately 7 m souteast of Feature 1.  This was a circular, 
stone-lined structure measuring approximately 3 m in diameter. 
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 Radiocarbon date:  8854 ± 62 (AA57943) Context:  Test Unit 4, Feature 3, Level 5, 24 
cm bs 
 
Sites with Preceramic Structures (n = 10 ) 
 
Site:  Je-780 (*note: this site is only briefly reviewed here; it is discussed in detail by Maggard 
[2008]) 
Subarea:  Quebrada Talambo  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  682944  Northing:  9203179 
Site location description:  This site lies on a long high terrace that extends westward from 
a low hill near the head of quebrada drainage Q4.  The terrace landform parallels the 
drainage, and is dissected by several smaller drainages. 
Site dimensions:  East/West:  290 m  North/South:  180 m 
Surface Collections:  57 lithic artfacts, 2 ceramic sherds 
Site description:  This is a large site that was arbitrarily separated into three zones.  Zone 
1 is on the upper, easternmost portion of the site; Zone 2 is in the central portion of the 
site; and Zone 3 is in the lower, westernmost portion of the site.  There was a light to 
medium density of lithic artifacts scattered across the site, dominantly including 
manufacturing debris with some unifacial and flake tools.  One biface was observed and 
collected.  
Surface features recorded:  Two circular stone-lined structures (1.75 x 3.5 m and 2.0 x 
2.5 m), two oval, stone-lined features (1.2 x 2.15 m and 64 cm x 1 m), and one small 
stone-lined roughly square feature (possible hearth, measures 80 x 94 cm). 
 
Site:  Je-790 (*note: this site is only briefly reviewed here; it is discussed in detail by Maggard 
[2008]) 
Subarea:  Quebrada Talambo  Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  682380  Northing:  9203520 
Site location description:  This site is located on a long terrace system that lies above and 
parallels the quebrada Q4 drainage along its northern edge.  Within the site boundaries, 
the terrace system includes three low hills and is dissected by smaller intermitent 
drainages. 
Site dimensions:  East/West:  414 m  North/South:  240 m 
Surface Collections:  198 lithic artifacts 
Site description:  This is a very large site with abundant cultural materials visible on the 
surface; overwhelmingly these materials consist of chipped stone tools and debris, though 
several ground stone tools and one small scatter of thick redware ceramics (all from one 
vessel) were recorded.  Due to the large size of the site, it was originally recorded and 
collected in four zones (1-4).  Zone 1 was located on the low hill along the northern site 
boundary; it consisted of a light to medium density scatter of chipped stone tools and 
debris.  Zone 2 was located on another low hill between Zones 1 and 3, and was near the 
northern boundary.  This portion of the site consisted of a medium to high density of 
lithic tools and debris, four structures (discussed below), land snail shell deposits, and 
several groundstone tools.  Zone 3 was located on a low hill along the northeastern 
portion of the site.  This part of the site was marked by a lighter density scatter of 
artifacts compared to Zones 1 and 2.  Zone 4 ran along much of the length of the southern 
portion of the site, and consisted of a constant light to medium scatter of lithics with 
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pockets of very high densities of lithic tools and debris.  Two ‘L’-shaped structures were 
identified in this area.  Although it is apparent that this site was used heavily for stone 
tool production, the structures and apparently related activity areas also seem to suggest 
significant evidence for domestic behavior as well.  This was confirmed with subsurface 
testing at the site (see Chapters 6 and 7). 
Surface features recorded:  Seven stone-lined semi-circular to ‘L’-shaped structures were 
recorded across this site, four of which lie in close proximity to one another near the flat 
apex of one of the low hills.  These structures are interpreted as being from the Early 
Preceramic period based on the recovery of two carbon samples from the nearby 
Excavation Block B that yielded AMS dates of around 9600-9300 14C BP (ca. 11,100-
10,300 cal yr BP; AA57958 and Beta 185076).  In addition, two lithic knapping features 
were also recorded. 
 
Site:  Je-804 (*note: this site is only briefly reviewed here; it is discussed in detail by Maggard 
[2008]) 
Subarea:  Quebrada Talambo  Topographic Quadrangle:  Chepén 
UTM Coordinates:  Easting: 682971 Northing:  9205341 
Site Location Description:  This site lies on a large dissected terrace that extends 
westward along the base of the western extent of Cerros de Talambo on the south margin 
of the mouth of the quebrada Q5 drainage.  The terrace is bordered to the northeast, east, 
and south by low, dry drainages.  A low hill borders the site on the southeast end. 
Site dimensions:  East/West:  655 m  North/South:  225 
Surface Collections:  101 lithic artifacts, 2 ceramic sherds, 1 bone fragment 
Site description:  This site was originally recorded with dimensions of approximately 450 
m E/W by 140 m N/S.  A subsequent revisit to the site led to expansion of the site 
boundaries and collected materials.  The distribution of lithic artifacts is of medium to 
high density across the site.  All stages of lithic reduction were observed, as well as tools 
from all categories (bifacial, unifacial, and expedient flake tools).   
Surface features recorded:  One stone-lined, “L”-shaped structure was recorded along the 
northern border of the site.  The predominance of lithic artifacts in the area around this 
structure, coupled with the lack of ceramics in the immediate vicinity and the similarity 
in form to structures recorded at Je-790, suggest that this structure is from the Preceramic 
period.  It is oriented such that it opens toward the north/northeast, likely to guard against 
the winds that blow in from the southwest.   
No other formal domestic structures were observed, though a series of boulders 
on the east end of the site could have been used as the base of expedient shelters.  This 
interpretation is supported in part by the presence of a feature with abundant charcoal 
eroding out at the surface within a roughly circular area of boulders.  This hearth feature 
was subsequently tested, yielding a carbon sample that dated to 802 ± 32 14C BP 
(AA57970).  Though this feature dates to the Late Intermediate Period, it does 
demonstrate that some domestic activities were situated among these boulders, likely 
because they provide partial shelter from the strong afternoon winds without putting 
much effort into an architectural construction. 
In addition, a rock wall was recorded near the east end of the site.  This wall 
extends northward 17 m from a low hill that borders the site on its southeast end.  The 
wall is one-course high.  There was no other evidence of similar architecture on the site. 
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Several lithic knapping piles (i.e, talleres) were recorded (n = 7) across the site.  
They consist of dense clusters of lithic reduction debris.  Tools, tool fragments, cores, 
and/or hammerstones were also recorded among these knapping features.  All piles 
contained only locally available raw material.  They ranged in size from about one to six 
meters in diameter. 
 
Site:  Je-890 (see description above) 
 
Site:  Je-897 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén   
UTM Coordinates:  Easting:  677859  Northing:  9223477 
Site location description:  This site lies on the midsection of a long terrace that extends 
west/southwest from Cerro del Examén toward the eastern margin of the Q. del Batán 
drainage.  The terrace is borded to the northwest and southeast by low, dry drainages. 
Site dimensions:  East/West:  31 m  North/South:  109 m 
Surface Collections:  28 lithic artifacts 
Site description:  This long, narrow site consists of a very light density lithic scatter over 
a large area.  Though light in density, lithic debitage extends across the length of the site. 
Surface features recorded:  One stone-lined, ‘U’-shaped structure was located near the 
west end of the site.  It measures 1.9 m in diamter.  Several flakes of very fine-grained 
quartzite (i.e., toba volcanica) were located around the structure. 
 
Site:  Je-937 (see description above) 
 
Site:  Je-954 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén 
UTM Coordinates:  Easting:  679614  Northing:  9220122   
Site Location Description:  This site lies on a low, dissected terrace extending to the west 
between Cerro Organos and the southern margin of Q. Higueron. 
Site dimensions:  East/West:  105 m  North/South:  37 m 
Surface Collections:  48 lithic artifacts; 1 ceramic sherd 
Site description:  This site consists of a light to medium density scatter of lithics and one 
small, rock-lined structure.  Most of the lithics consist of flakes from various stages of 
reduction, however one biface and two informal tools were also collected.  Land snail 
shells were present on the site surface.   
Surface features recorded:  One stone-line semi-lunar structure (i.e., pirca) was recorded 
near the center of the site.  The opening of the structure was oriented toward the 
west/northwest.  Given the lack of evidence for ceramic-period occupation of this site, 
the abundance of lithics, and the fact that this form has been documented elsewhere on 
early sites, it is likely that this structure dates to the Preceramic period. 
 
Site:  Je-970 (*note: this site is only briefly reviewed here; it is discussed in detail by Maggard 
[2008]) 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén 
UTM Coordinates:  Easting:  677148  Northing:  9220717 
Site Location Description:   
Site dimensions:  East/West:  264 m  North/South:  172 m 
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Surface Collections:  48 lithic artifacts; 1 ceramic sherd 
Site description:  This site consists of a generally light density scatter of lithics with some 
pockets of medium to high density artifact concentration.  Two stone-lined structures 
were also identified on the site.  A single ceramic sherd was observed on the site; it was 
collected. 
Surface features recorded:  The surface features identified on this site included two stone-
lined structures. 
• Structure 1:  ‘U’-shaped form with opening oriented to the east; a flake was found 
within the structure and a utilized flake was found about 2.5 m south of the 
structure. 
• Structure 2:  Roughly circular form, 1.8 m in diameter, with a stone in the center; 
a few flakes were found in the vicinity. 
 
Site:  Je-971 (*note: this site is only briefly reviewed here; it is discussed in detail by Maggard 
[2008]) 
Subarea:  Quebrada del Batán Topographic Quadrangle:  Chepén 
UTM Coordinates:  Easting:  677432    Northing:  9220705   
Site Location Description:  This site lies on a low dissected terrace that extends westward 
from the mouth of Q. Higueron toward the east margin of the Q. del Batán drainage.  A 
modern dirt road runs just southeast  and north of the site.  A shallow, dry drainage that is 
oriented roughly east/west bisects the site. 
Site dimensions:  East/West:  196 m   North/South:  116 m 
Surface Collections:  50 lithic artifacts; 15 ceramic sherds; 1 marine shell specimen 
Site description:  This is a rather large site with areas of light to medium density scatters 
of lithics, and several ceramic sherds.  It is a multicomponent site, with evidence for use 
and domestic occupation from Preceramic and Chimú times.  The lithic artifacts included 
debitage from various stages of reduction, bifaces, unifaces, and expedient tool forms, 
cores/core fragments, and a grinding stone (i.e., batán).  The latter was photographed and 
its location was noted on the site map, but it was too large to collect.  A number of cores 
were observed, but were also too large to collect. 
Surface features recorded:  Eight stone-lined structures and one rock pile were identified 
on this site.   
• Structure 1:  Semi-lunar form with opening toward the northeast. 
• Structure 2:  Double semi-lunar form (or perhaps a semi-lunar form with an 
extension) with opening toward the northeast; a small rock pile of non-descript 
function lies approximately 60 cm east of this structure. 
• Structure 3:  Semi-lunar form with opening toward the northeast. 
• Structure 4:  ‘L’-shaped form with opening toward the north/northeast;  two short 
parallel rows (60 cm long) of three rocks each were recorded midway between 
Structures 2 and 4; they are oriented on a NW/SE axis. 
Structures 1-4 are arranged around an open area in a roughly cross-like pattern.  Structure 
1 lies at the north end, Structure 2 is at the west end, Structure 3 is at the south end, and 
Structure 4 is at the east end.  The linear distance between Structures 1 and 3 is 17 m; the 
distance between Structures 2 and 4 is 10 m.  A single ceramic sherd (Chimú) was found 
near the center of the open area between these structures.  Lithic artifacts were found 
throughout the area.  Given the presence of this sherd and the large number of similar 
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structures (n = 70+) on nearby sites at the mouth of Q. Higueron, it is likely that these 
structures do, in fact, represent Chimú period occupation. 
  
• Structure 5:  Circular form, roughly 4.5 m in diameter, with an entrance on the 
east end. 
• Structure 6:  ‘L’-shaped form with opening toward the east; it lies approximately 
20 m north of Structure 5. 
A carbon sample obtained from an excavation unit that straddled the west edge of 
Structure 5 yielded an AMS date that fits within the Late Preceramic/Formative 
timeframe (3690 ± 440 14C BP (AA57965)).  The lack of ceramics and abundance of 
lithics in the southwestern part of the site supports the Preceramic age of Structure 5.  
The form of Structure 6 is more like that of Structures 1-4.  However, its proximity to 
Structure 5, the documentation of Preceramic structures of this form elsewhere in the 
Jequetepeque and Santa Valleys, and the lack of evidence for Chimú-period occupation 
of this part of the site suggest that it may, in fact, date to the earlier period, perhaps even 
contemporary with Structure 5.  
 
• Structure 7:  Circular form, 2 m in diameter, with possible entrance on the east 
side. 
• Structure 8:  Circular form, 1.5 m in diameter, with possible entrance on the south 
side 
Structures 7 and 8 are located near the site’s eastern end; they are separated by about 6.5 
m.  The proximity of these structures to one another and the similarity in form and 
construction technique suggest that they are contemporaneous.  Ceramics and lithics 
(including at least one Paiján projectile point and another stemmed projectile point) were 
found in the general vicinity of the structures.  Several flakes were found in direct 
association with both structures (both within and adjacent to the structures), supporting 
the interpretation that they are Preceramic in age.  
 
Site:  Je-1002 (see description above) 
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Appendix 3.  List of flotation samples (light fraction material) submitted for 
paleobotanical analysis (Rossen 2006). 
 
Site Test Unit Quadrant Levels Feature 
Je-393 1 NW 1-7  
Je-431 1 NW 1-7  
Je-431 5 SW 1-5  
Je-431 5  4 54 
Je-431 7 NW 1-3  
Je-431 9 NW 1-3  
Je-431 10 NW 1-3  
Je-463 1 NE 1  
Je-463 1 NW 2-4  
Je-772 1 NW 1-4  
Je-772 1 SW 2-3 1 
Je-780 1 SW 1-2  
Je-780     4 
Je-790 1 NW 1-4  
Je-790 4 NW 1-3  
Je-790 7 NW 1-6  
Je-790 12 NW 1-4  
Je-790 12 NW  11 
Je-890 1 NE 1 and 3  
Je-890 1 NW 2  
Je-890 2  1 2 
Je-901 1 NW 1, 2, 4, 5  
Je-901 1  3 1 
Je-937 1 NW 1, 3, 4  
Je-937 1 W 3 4 
Je-971 2 NW 1-2  
Je-1002 1 NW 1-3  
Je-1002 1  2-7 2 
Je-1002 1 SE 5, 6, 9, 10  
Je-1002 1 SW 8  
Je-1002 2 NW 2-10  
Je-1002 3  5 4 
Je-1002 4  4-7 3 
Je-1002 2-3   5 
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Appendix 4.  Identification of faunal remains from LE/M survey and excavation contexts, and limited Early Preceramic contexts (Je-
431, TU 5 and Je-790, Block B) (Pavao-Zuckerman 2004). 
Artifact # Unit Feature Level N Taxa Element Side Portion Fusion Modifications Weight (g)
Je-393            
442.4.1 1  2 2 Mammalia   Misc. long bone shaft frag with articular end frag  burned 2.200 
442.4.2 1  2   Mammalia   Misc. shaft frag    
Je-431 (surface)           
B1    1 Mammalia   Misc. long bone shaft frag.  fossilized 3.00 
B2    4 Mammalia   Fragment  fossilized; possibly burned 3.00 
B3     Mammalia   Fragment  fossilized; possibly burned  
B4     Mammalia   Fragment  fossilized; possibly burned  
B5     Mammalia   Fragment  fossilized; possibly burned  
B6    3 Cervidae scapula L 
distal frag. at glenoid 
fossa and portion of 
spine; in 3 mending 
pieces 
  12.27 
B7     Cervidae scapula L     
B8     Cervidae scapula L     
B9    2 UID Mammal   Fragment  fossilized; may be calcined 2.05 
B10     UID Mammal   Fragment  fossilized  
Je-431 (TU 5)            
625.4.1 5  2 7 Dicrodon sp. vertebra  complete   1.140 
625.4.2 5  2  Dicrodon sp. dentary L complete with teeth    
625.4.3 5  2  Dicrodon sp. dentary L complete with teeth    
625.4.4 5  2  Dicrodon sp. ischium L complete  burned  
625.4.5 5  2  Dicrodon sp. humerus L proximal 1/2  burned  
625.4.6 5  2  Dicrodon sp. radius  complete    
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Artifact # Unit Feature Level N Taxa Element Side Portion Fusion Modifications Weight (g)
625.4.7 5  2  Dicrodon sp. metatarsal  complete    
625.4.8 5  2 1 Mugil sp. vertebra  almost complete centrum   0.170 
625.4.9 5  2 2 Vertebra   misc. frag.   0.110 
625.4.10 5  2  Vertebra   misc. frag.    
626.4.1 5  3 1 Osteichthyes vertebra  complete centrum   0.050 
626.4.2 5  3 11 Dicrodon sp. articular R fragment   1.550 
626.4.3 5  3  Dicrodon sp. metatarsal  complete    
626.4.4 5  3  Dicrodon sp. dentary L almost complete with teeth    
626.4.5 5  3  Dicrodon sp. vertebra  atlas frag.    
626.4.6 5  3  Dicrodon sp. vertebra  axis    
626.4.7 5  3  Dicrodon sp. vertebra  vert (articulated)    
626.4.8 5  3  Dicrodon sp. vertebra  vert (articulated)    
626.4.9 5  3  Dicrodon sp. vertebra  vert (articulated)    
626.4.10 5  3  Dicrodon sp. vertebra  loose vert  burned  
626.4.11 5  3  Dicrodon sp. vertebra  loose vert  burned  
626.4.12 5  3  Dicrodon sp. vertebra  loose vert  burned  
626.4.13 5  3 1 Mammalia rib  proximal 1/2 F  burned 0.110 
626.4.14 5  3 8 UID Bone bone  fragment   0.140 
626.4.15 5  3  UID Bone bone  fragment    
626.4.16 5  3  UID Bone bone  fragment    
626.4.17 5  3  UID Bone bone  fragment    
626.4.18 5  3  UID Bone bone  fragment    
626.4.19 5  3  UID Bone bone  fragment    
626.4.20 5  3  UID Bone bone  fragment    
626.4.21 5  3  UID Bone bone  fragment    
627.4.1 5  4 1 Teiidae femur L complete   0.800 
627.4.2 5  4         
627.4.3 5  4 1 UID Bone bone  fragment   0.050 
629.4.1 5 54 4 1 Osteichthyes vertebra  complete centrum   0.080 
Je-431 (Block B)           
389.4.1 1  2 2 Micropogonias maxilla L anterior end   0.150 
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Artifact # Unit Feature Level N Taxa Element Side Portion Fusion Modifications Weight (g)
389.4.2 1  2  Micropogonias premaxilla R shaft frag in 2 pieces    
389.4.3 1  2 1 Osteichthyes vertebra   complete centrum   0.490 
390.4.2 1  3 1 Osteichthyes vertebra  complete centrum   0.400 
390.4.1 1  3 1 Sigmodontinae mandible R almost complete with I, no other teeth   0.110 
390.4.3 1  3 6 UID Bone bone  fragment   0.220 
390.4.4 1  3  UID Bone bone  fragment    
390.4.5 1  3  UID Bone bone  fragment    
390.4.6 1  3  UID Bone bone  fragment    
390.4.7 1  3  UID Bone bone  fragment    
390.4.8 1  3  UID Bone bone  fragment    
391.4.1 1  4 2 Osteichthyes vertebra  centra   0.200 
391.4.2 1  4  Osteichthyes vertebra  centra    
392.4.1 1  5 1 Osteichthyes vertebra  centrum   0.140 
392.4.2 1  5 1 Vertebra   misc. frag.   0.090 
393.4.1 1  6 1 Micropogonias vomer  almost complete   0.070 
393.4.2 1  6 4 UID Bone bone  fragment   0.220 
393.4.3 1  6  UID Bone bone  fragment    
393.4.4 1  6  UID Bone bone  fragment    
393.4.5 1  6  UID Bone bone  fragment    
387.4.1 1  surface 1 Sigmodontinae incisor L lower left incisor frag.   0.010 
652.4.8 13  1 2 Bothidae dentary R overlapping frags   0.110 
652.4.9 13  1  Bothidae dentary R overlapping frags    
652.4.6 13  1 1 Dicrodon sp. femur R complete, large   0.570 
652.4.7 13  1 1 Sigmodontinae femur L proximal 1/2 F   0.170 
652.4.1 13  1 5 UID Bone bone  fragment   0.070 
652.4.2 13  1  UID Bone bone  fragment    
652.4.3 13  1  UID Bone bone  fragment    
652.4.4 13  1  UID Bone bone  fragment    
652.4.5 13  1  UID Bone bone  fragment    
653.4.3 13  2 3 Mugil sp. cervical vertebra  centrum complete   0.350 
653.4.4 13  2  Mugil sp. cervical vertebra  centrum complete    
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Artifact # Unit Feature Level N Taxa Element Side Portion Fusion Modifications Weight (g)
653.4.5 13  2  Mugil sp. trunk vertebra  centrum complete    
653.4.6 13  2 1 Osteichthyes vertebra  centrum complete   0.150 
653.4.1 13  2 1 UID Bone bone  fragment  burned 0.140 
653.4.2 13  2 1 UID Bone bone  fragment   0.120 
654.4.5 13  3 2 Mammalia rib?  misc. frag.  burned 1.100 
654.4.6 13  3  Mammalia rib?  misc. frag.  burned  
654.4.1 13  3 3 Osteichthyes vertebra  complete centrum  burned 0.540 
654.4.2 13  3  Osteichthyes vertebra  complete centrum  burned  
654.4.3 13  3  Osteichthyes vertebra  complete centrum  burned  
654.4.4 13  3 1 Sciaenidae operculum R at articulation for hyomandibular   0.100 
655.4.7 13  4 1 Dicrodon sp. vertebra  complete   0.220 
655.4.6 13  4 1 Mammalia mandible L anterior tooth row at symphysis   0.330 
655.4.1 13  4 2 Mugil sp. vertebra  complete centrum  burned 0.450 
655.4.2 13  4  Mugil sp. vertebra  complete centrum    
655.4.3 13  4 3 Osteichthyes vertebra  fragment   0.210 
655.4.4 13  4  Osteichthyes vertebra  complete centrum    
655.4.5 13  4  Osteichthyes   misc. frag.    
655.4.8 13  4 3 UID Bone bone  fragment   0.060 
655.4.9 13  4  UID Bone bone  fragment    
655.4.10 13  4  UID Bone bone  fragment    
656.4.7 13  5  Osteichthyes rib  fragment    
656.4.5 13  5 3 Osteichthyes vertebra  complete centrum   0.370 
656.4.6 13  5  Osteichthyes vertebra  complete centrum    
656.4.2 13  5 3 Sciaenidae basio-occipital  almost complete   0.250 
656.4.4 13  5  Sciaenidae cranial L fragment    
656.4.3 13  5  Sciaenidae quadrate R almost complete    
656.4.1 13  5 1 Sigmodontinae mandible R missing ascending ramus; has all teeth   0.110 
656.4.10 13  5  UID Bone bone  fragment    
656.4.11 13  5  UID Bone bone  fragment    
656.4.12 13  5  UID Bone bone  fragment    
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Artifact # Unit Feature Level N Taxa Element Side Portion Fusion Modifications Weight (g)
656.4.13 13  5  UID Bone bone  fragment    
656.4.14 13  5  UID Bone bone  fragment    
656.4.15 13  5  UID Bone bone  fragment    
656.4.8 13  5 8 UID Bone rib  fragment   0.130 
656.4.9 13  5  UID Bone rib  fragment    
657.4.2 13  6 1 Osteichthyes bone  misc. frag.   0.030 
657.4.1 13  6 1 Pseudalopex sp. (Dusicyon) mandible R 
anterior portion of 
ascending ramus; no 
alveoli 
  0.260 
658.4.1 13  7 1 Osteichthyes vertebra  almost complete   0.190 
662.4.9 14  2 1 Osteichthyes vertebra  complete centrum   0.080 
662.4.10 14  2 1 Sigmodontinae innominate L 
missing pubis and ends of 
ilium and ischium; 
complete acetabulum 
  0.110 
662.4.6 14  2 3 Teiidae femur R proximal 1/2 in 2 mending pieces   0.540 
662.4.7 14  2  Teiidae vertebra  complete centrum    
662.4.8 14  2  Teiidae vertebra  complete centrum    
662.4.1 14  2 5 UID Bone bone  fragment   0.360 
662.4.2 14  2  UID Bone bone  fragment    
662.4.3 14  2  UID Bone bone  fragment    
662.4.4 14  2  UID Bone bone  fragment    
662.4.5 14  2  UID Bone bone  fragment    
663.4.4 14  3 5 Osteichthyes vertebra  complete centrum   0.560 
663.4.5 14  3  Osteichthyes vertebra  complete centrum    
663.4.6 14  3  Osteichthyes vertebra  complete centrum    
663.4.7 14  3  Osteichthyes vertebra  complete centrum    
663.4.8 14  3  Osteichthyes vertebra  complete centrum    
663.4.1 14  3 3 Sigmodontinae mandible L almost complete, no teeth, I fragment   0.380 
663.4.2 14  3  Sigmodontinae mandible L horizontal ramus only, M1, I frag    
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Artifact # Unit Feature Level N Taxa Element Side Portion Fusion Modifications Weight (g)
663.4.3 14  3  Sigmodontinae mandible R horizontal ramus with I frag, M1, M2, M3    
663.4.9 14  3 8 UID Bone bone  fragment   0.040 
663.4.10 14  3  UID Bone bone  fragment    
663.4.11 14  3  UID Bone bone  fragment    
663.4.12 14  3  UID Bone bone  fragment    
663.4.13 14  3  UID Bone bone  fragment    
663.4.14 14  3  UID Bone bone  fragment    
663.4.15 14  3  UID Bone bone  fragment    
663.4.16 14  3  UID Bone bone  fragment    
664.4.2 14  4 2 Dicrodon sp. dentary and articular R 
horizontal ramus in 2 
mending pieces   0.160 
664.4.3 14  4  Dicrodon sp. femur L proximal 1/3 fragment    
664.4.7 14  4 2 Mammalia   misc. long bone shaft frag.  burned 0.700 
664.4.8 14  4  Mammalia   misc. long bone shaft frag.    
664.4.6 14  4  Osteichthyes articular R almost complete    
664.4.5 14  4 2 Osteichthyes vertebra  complete centrum  burned 0.220 
664.4.4 14  4 1 Passeriformes femur L distal 1/2   0.040 
664.4.1 14  4 1 Sigmodontinae mandible L horizontal ramus with M1 and M2 and other alveoli   0.070 
664.4.9 14  4 5 UID Bone bone  fragment   0.200 
664.4.10 14  4  UID Bone bone  fragment    
664.4.11 14  4  UID Bone bone  fragment    
664.4.12 14  4  UID Bone bone  fragment    
664.4.13 14  4  UID Bone bone  fragment    
665.4.3 14  5 1 Dicrodon sp. dentary L horizontal ramus fragment   0.100 
665.4.2 14  5 1 Micropogonias otolith  complete   0.410 
665.4.1 14  5 1 Mugil sp. vertebra  complete centrum  burned 0.250 
665.4.4 14  5 1 Passeriformes humerus R 3 mending pieces F   0.050 
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Artifact # Unit Feature Level N Taxa Element Side Portion Fusion Modifications Weight (g)
665.4.7 14  5 7 UID Bone bone  fragment  burned 0.490 
665.4.8 14  5  UID Bone bone  fragment  burned  
665.4.9 14  5  UID Bone bone  fragment  burned  
665.4.10 14  5  UID Bone bone  fragment  burned  
665.4.11 14  5  UID Bone bone  fragment  burned  
665.4.12 14  5  UID Bone bone  fragment  burned  
665.4.13 14  5  UID Bone bone  fragment  burned  
666.4.2 14  6 3 Osteichthyes vertebra  complete centrum   0.330 
666.4.3 14  6  Osteichthyes vertebra  complete centrum    
666.4.4 14  6  Osteichthyes vertebra  complete centrum    
666.4.1 14  6 1 Pseudalopex sp. (Dusicyon) vertebra  thoracic vert., complete centrum with neural arch F   0.410 
667.4.1 14  7 2 Osteichthyes vertebra  complete centrum   0.460 
667.4.2 14  7  Osteichthyes vertebra  complete centrum    
669.4.1 14  9 1 Teiidae vertebra  complete  burned 0.250 
672.4.1 15  1 1 Osteichthyes vertebra  complete centrum   0.210 
673.4.3 15  2 1 Mammalia phalanx  complete F   0.160 
673.4.2 15  2 1 Osteichthyes pterygiophore  misc. frag., articular end   0.150 
673.4.1 15  2 1 UID Bone bone  fragment   0.050 
674.4.1 15  3 3 UID Mammal bone  fragment   0.450 
674.4.2 15  3  UID Mammal bone  fragment    
674.4.3 15  3  UID Mammal bone  fragment    
675.4.10 15  4 1 Mammalia mandible  
horizontal ramus frag with 
teeth alveoli in 2 mending 
pieces 
 badly worn 0.430 
675.4.3 15  4 1 Mugil sp. vertebra  complete centrum   0.120 
675.4.7 15  4  Osteichthyes bone  misc. spine fragment    
675.4.4 15  4 4 Osteichthyes vertebra  complete   0.550 
675.4.5 15  4  Osteichthyes vertebra  complete    
675.4.6 15  4  Osteichthyes vertebra  fragment    
675.4.9 15  4  Pseudalopex sp. (Dusicyon) humerus L distal end, at condyle F   
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Artifact # Unit Feature Level N Taxa Element Side Portion Fusion Modifications Weight (g)
675.4.8 15  4 2 Pseudalopex sp. (Dusicyon) radius L proximal 1/5, in 3 mending pieces F  1.350 
675.4.1 15  4 2 UID Bone bone  fragment  burned 0.090 
675.4.2 15  4  UID Bone bone  fragment  burned  
676.4.6 15  5 4 Osteichthyes bone  misc. fragment   0.510 
676.4.7 15  5  Osteichthyes bone  misc. fragment    
676.4.8 15  5  Osteichthyes vertebra  complete centrum    
676.4.9 15  5  Osteichthyes vertebra  almost complete    
676.4.10 15  5 1 Pseudalopex sp. (Dusicyon) calcaneus R complete F  0.950 
676.4.11 15  5 3 Sciaenidae vertebra  complete centrum   1.540 
676.4.12 15  5  Sciaenidae vertebra  complete centrum    
676.4.13 15  5  Sciaenidae vertebra  complete centrum    
676.4.1 15  5 5 UID Bone bone  fragment   0.180 
676.4.2 15  5  UID Bone bone  fragment    
676.4.3 15  5  UID Bone bone  fragment    
676.4.4 15  5  UID Bone bone  fragment    
676.4.5 15  5  UID Bone bone  fragment    
677.4.14 15  6 1 cf. Caudata (cf. Salamander) vertebra  amphicoelous, but not fish   0.080 
677.4.10 15  6 4 Osteichthyes bone  misc. fragment   0.340 
677.4.11 15  6  Osteichthyes bone  misc. fragment    
677.4.12 15  6  Osteichthyes vertebra  almost complete centrum    
677.4.13 15  6  Osteichthyes vertebra  almost complete centrum    
677.4.8 15  6  Sigmodontinae incisor  fragment    
677.4.9 15  6  Sigmodontinae incisor  fragment    
677.4.7 15  6 3 Sigmodontinae maxilla R fragment with alveoli, no teeth   0.040 
677.4.1 15  6 6 UID Bone bone  fragment   0.050 
677.4.2 15  6  UID Bone bone  fragment    
677.4.3 15  6  UID Bone bone  fragment    
677.4.4 15  6  UID Bone bone  fragment    
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677.4.5 15  6  UID Bone bone  fragment    
677.4.6 15  6  UID Bone bone  fragment    
678.4.3 15  7 1 Mammalia metapodial  proximal 1/5 frag.? f. prox burned 0.120 
678.4.5 15  7 1 Mugil sp. vertebra  complete centrum   0.180 
678.4.4 15  7 1 Osteichthyes vertebra  fragment   0.120 
678.4.2 15  7 1 Sigmodontinae tibia L proximal 2/3 only p. unf  0.110 
678.4.1 15  7 1 UID Bone bone  fragment   0.080 
679.4.1 15  8 1 Osteichthyes vertebra  complete centrum   0.090 
682.4.7 16  1  Osteichthyes branchiostegel  fragment    
682.4.6 16  1 3 Osteichthyes quadrate  almost complete   0.500 
682.4.8 16  1  Osteichthyes vertebra  complete centrum    
682.4.9 16  1 1 Sigmodontinae mandible L horizontal ramus with all teeth   0.110 
682.4.2 16  1 4 UID Bone bone  fragment   0.310 
682.4.3 16  1  UID Bone bone  fragment    
682.4.4 16  1  UID Bone bone  fragment    
682.4.5 16  1  UID Bone bone  fragment    
682.4.1 16  1 1 UID Mammal bone  fragment   0.080 
683.4.7 16  2 1 Chondrichthyes vertebra  centrum   0.110 
683.4.5 16  2 1 Mugil sp. vertebra  almost complete centrum   0.270 
683.4.6 16  2 1 Osteichthyes pelvic girdle?  misc. frag.   0.140 
683.4.1 16  2 4 UID Bone bone  fragment   0.270 
683.4.2 16  2  UID Bone bone  fragment    
683.4.3 16  2  UID Bone bone  fragment    
683.4.4 16  2  UID Bone bone  fragment    
684.4.11 16  3 1 Dicrodon sp. mandible/maxila  misc. tooth-bearing fragment   0.060 
684.4.8 16  3 1 Mugil sp. vertebra  complete centrum   0.250 
684.4.10 16  3 1 Osteichthyes vertebra  in 2 mending pieces   0.150 
684.4.7 16  3 1 Rajiformes cf. Dasyatidae vertebra  complete; lamnoid (many cavities)   0.310 
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684.4.9 16  3 1 Sciaenidae operculum  frag at hyomandibular articulation   0.050 
684.4.6 16  3 1 Sigmodontinae mandible R horizontal remus, no teeth   0.090 
684.4.1 16  3 5 UID Bone bone  fragment   0.500 
684.4.2 16  3  UID Bone bone  fragment    
684.4.3 16  3  UID Bone bone  fragment    
684.4.4 16  3  UID Bone bone  fragment    
684.4.5 16  3  UID Bone bone  fragment    
685.4.1 16  4 1 Mammalia bone  misc. frag. in five pieces   0.290 
686.4.5 16  5 1 Micropogonias hyomandibular  proximal 1/2   0.180 
686.4.3 16  5 2 Mugil sp. vertebra  complete centrum   0.160 
686.4.4 16  5  Mugil sp. vertebra  complete centrum    
686.4.7 16  5  Osteichthyes bone  misc. frag.    
686.4.6 16  5 2 Osteichthyes vertebra  centrum fragment   0.610 
686.4.1 16  5 2 UID Bone bone  fragment   0.080 
686.4.2 16  5  UID Bone bone  fragment    
687.4.1 16  6 1 Osteichthyes vertebra  in several pieces   0.140 
Je-772            
420.4.1 1  1 1 Dicrodon sp. vertebra  fragment   0.160 
Je-790            
698.4.1 5  2 1 Dicrodon sp. bone  misc. long bone fragment   0.120 
703.4.1 6 9  1 Sigmodontinae femur L almost complete diaphysis   0.160 
704.4.1 6 10  1 Rodentia incisor  misc. incisor frag. (lower)   0.005 
706.4.1 7  1 6 Mugil sp. vertebra  complete centrum   0.950 
706.4.2 7  1  Mugil sp. vertebra  complete centrum    
706.4.3 7  1  Mugil sp. vertebra  complete centrum    
706.4.4 7  1  Mugil sp. vertebra  complete centrum    
706.4.5 7  1  Mugil sp. vertebra  complete centrum    
706.4.6 7  1  Mugil sp. basioccipital  fragment    
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706.4.7 7  1 2 Vertebrata bone  misc. fragment   0.140 
706.4.8 7  1  Vertebrata bone  misc. fragment    
707.4.1 7  2 1 Dicrodon sp. mandible/dentary R horizontal ramus   0.100 
707.4.2 7  2 3 Mugil sp. basioccipital  fragment   0.340 
707.4.3 7  2  Mugil sp. vertebra  fragment    
707.4.4 7  2  Mugil sp. hyomandibular  fragment    
707.4.5 7  2 9 Osteichthyes rib  fragment   0.310 
707.4.6 7  2  Osteichthyes rib  fragment    
707.4.7 7  2  Osteichthyes rib  fragment    
707.4.8 7  2  Osteichthyes pterygiophore  fragment    
707.4.9 7  2  Osteichthyes bone  misc. fragment    
707.4.10 7  2  Osteichthyes bone  misc. fragment    
707.4.11 7  2  Osteichthyes bone  misc. fragment    
707.4.12 7  2  Osteichthyes bone  misc. fragment    
707.4.13 7  2  Osteichthyes bone  misc. fragment    
707.4.14 7  2 7 UID Bone rib  fragment   0.360 
707.4.15 7  2  UID Bone rib  fragment    
707.4.16 7  2  UID Bone rib  fragment    
707.4.17 7  2  UID Bone rib  fragment    
707.4.18 7  2  UID Bone bone  fragment    
707.4.19 7  2  UID Bone bone  fragment    
707.4.20 7  2  UID Bone bone  fragment    
708.4.1 7  3 1 Rodentia incisor  lower right, fragment   0.030 
713.4.1 8  2 1 Mugil sp. cervical vertebra  complete centrum   0.130 
718.4.1 9  2 1 Sigmodontinae mandible R 
in 3 mending pieces; 
horizontal ramus with I, 
M1, M2, M3 
  0.240 
718.4.2 9  2 1 Dicrodon sp. bone  misc. long bone   0.190 
718.4.3 9  2 17 UID Mammal bone  fragment  burned 3.360 
718.4.4 9  2  UID Mammal bone  fragment  burned  
718.4.5 9  2  UID Mammal bone  fragment  burned  
718.4.6 9  2  UID Mammal bone  fragment  burned  
718.4.7 9  2  UID Mammal bone  fragment  burned  
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718.4.8 9  2  UID Mammal bone  fragment    
718.4.9 9  2  UID Mammal bone  fragment    
718.4.10 9  2  UID Mammal bone  fragment    
718.4.11 9  2  UID Mammal bone  fragment    
718.4.12 9  2  UID Mammal bone  fragment    
718.4.13 9  2  UID Mammal bone  fragment    
718.4.14 9  2  UID Mammal bone  fragment    
718.4.15 9  2  UID Mammal bone  fragment    
718.4.16 9  2  UID Mammal bone  fragment    
718.4.17 9  2  UID Mammal bone  fragment    
718.4.18 9  2  UID Mammal bone  fragment    
718.4.19 9  2  UID Mammal bone  fragment    
719.4.1 9  3 1 UID Mammal bone  fragment   0.100 
720.4.1 9  4 2 Osteichthyes vertebra  fragment   0.120 
720.4.2 9  4  Osteichthyes pterygiophore  fragment    
724.4.1 10  2 8 Osteichthyes vertebra  complete centrum  2 stuck together 1.040 
724.4.2 10  2  Osteichthyes vertebra  complete centrum    
724.4.3 10  2  Osteichthyes vertebra  complete centrum    
724.4.4 10  2  Osteichthyes vertebra  complete centrum    
724.4.5 10  2  Osteichthyes vertebra  complete centrum    
724.4.6 10  2  Osteichthyes bone  misc. fragment    
724.4.7 10  2  Osteichthyes bone  misc. fragment    
724.4.8 10  2  Osteichthyes bone  misc. fragment    
733.4.1 12  2 6 Osteichthyes bone  misc. fragment   0.060 
733.4.2 12  2   Osteichthyes bone  misc. fragment    
733.4.3 12  2  Osteichthyes bone  misc. fragment    
733.4.4 12  2  Osteichthyes bone  misc. fragment    
733.4.5 12  2  Osteichthyes bone  misc. fragment    
733.4.6 12  2  Osteichthyes bone  misc. fragment    
733.4.7 12  2 1 Mugil sp. hyomandibular L proximal fragment   0.160 
736.4.1 12 11 2 4 Mugil sp. vertebra  complete centrum  burned 0.410 
736.4.2 12 11 2  Mugil sp. vertebra  complete centrum  burned  
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736.4.3 12 11 2  Mugil sp. vertebra  complete centrum  burned  
736.4.4 12 11 2  Mugil sp. vertebra  complete centrum  burned  
736.4.5 12 11 flot. 1 Dicrodon sp. mandible L horizontal ramus   0.180 
736.4.6 12 11 flot. 1 Mugil sp. trunk vertebra  complete centrum   0.280 
736.4.7 12 11 2 13 UID Bone bone  fragment  burned 0.060 
736.4.8 12 11 2  UID Bone bone  fragment  burned  
736.4.9 12 11 2  UID Bone bone  fragment  burned  
736.4.10 12 11 2  UID Bone bone  fragment  burned  
736.4.11 12 11 2  UID Bone bone  fragment  burned  
736.4.12 12 11 2  UID Bone bone  fragment  burned  
736.4.13 12 11 2  UID Bone bone  fragment  burned  
736.4.14 12 11 2  UID Bone bone  fragment  burned  
736.4.15 12 11 2  UID Bone bone  fragment  burned  
736.4.16 12 11 2  UID Bone bone  fragment  burned  
736.4.17 12 11 2  UID Bone bone  fragment  burned  
736.4.18 12 11 2  UID Bone bone  fragment  burned  
736.4.19 12 11 2  UID Bone bone  fragment  burned  
Je-901            
375.4.1 1  1 4 Mammalia bone  misc. fragment  burned 0.39 
375.4.2 1  1  Mammalia bone  misc. fragment  burned  
375.4.3 1  1  Mammalia bone  misc. fragment  burned  
375.4.4 1  1  Mammalia bone  misc. fragment  burned  
375.4.5 1  1 1 Mugil sp. vertebra  complete centrum   0.08 
375.4.6 1  1 1 Osteichthyes vertebra  centrum fragment in 2 mending pieces   0.09 
375.4.7 1  1 1 Mammalia bone  misc. shaft fragment   0.37 
376.4.1 1  2 1 Mugil sp. vertebra  centrum fragment in 7 mending pieces   0.17 
Je-908 (Surface)           
B1    5 Cervidae tibia R proximal 1/6 fragment F burned 16.84 
B2     Cervidae metapodial  distal condyle fragment F burned  
B3     Cervidae phalanx (first)  proximal 1/2 F burned  
B4     Cervidae femur L distal, medial condyle F burned  
626
Artifact # Unit Feature Level N Taxa Element Side Portion Fusion Modifications Weight (g)
B5     Cervidae humerus R 
distal, trochlea fragment 
in 2 mending pieces F burned  
B6    3 Mammalia bone  misc. fragment  burned 0.45 
B7     Mammalia bone  misc. fragment  burned  
B8     Mammalia bone  misc. fragment  burned  
B9    4 Cervidae humerus L distal end F partly fossilized 8.70 
B10     Cervidae ulna L trochlear notch  partly fossilized  
B11     Cervidae lumbar  
vertebra fragment at 
centrum and 
intervertebral articulation F partly fossilized  
B12     Cervidae lumbar  
fragment at intervertebral 
articulation 
(zygopophysis)  partly fossilized  
B13    2 Mammalia bone  misc. fragment  partly fossilized 0.88 
B14     Mammalia bone  misc. fragment  partly fossilized  
B15    9 Mammalia bone  misc. fragment  calcined 7.68 
B16     Mammalia bone  misc. fragment  burned  
B17     Mammalia bone  misc. fragment  burned  
B18     Mammalia bone  misc. fragment  burned  
B19     Mammalia bone  misc. fragment  burned  
B20     Mammalia bone  misc. fragment  burned  
B21     Mammalia bone  misc. fragment  burned  
B22     Mammalia bone  misc. fragment  burned  
B23     Mammalia bone  misc. fragment  burned  
B24    6 Cervidae metacarpal L proximal fragment  burned 7.89 
B25     Cervidae femur L proximal fragment at neck  burned  
B26     Cervidae lumbar  centrum fragment  burned  
B27     Cervidae thoracic  centrum fragment  burned  
B28     Cervidae thoracic  centrum fragment  burned  
B29     Cervidae thoracic  
centruam epiphysis 
fragment  burned  
B30    4 Mammalia bone  misc. fragment  burned 0.60 
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B31     Mammalia bone  misc. fragment  burned  
B32     Mammalia bone  misc. fragment  burned  
B33     Mammalia bone  misc. fragment  burned  
Je-1002 (Block A)           
303.4.1 1  1 1 Ariidae pterygiophore  proximal end (first)   0.12 
303.4.2 1  1 1 Dicrodon sp. mandible R horizontal ramus fragment   0.04 
303.4.3 1  1 2 Vertebrata bone  misc. fragment   0.06 
303.4.4 1  1  Vertebrata bone  misc. fragment    
304.4.1 1  2 1 Haemulidae hyomandibular R proximal fragment   0.09 
304.4.2 1  2 2 Ariidae parashaoid  fragment   0.45 
304.4.3 1  2  Ariidae ethmmoid L complete    
304.4.4 1  2 3 Osteichthyes vertebra  fragment   0.04 
304.4.5 1  2  Osteichthyes bone  misc. fragment    
304.4.6 1  2  Osteichthyes bone  misc. fragment    
304.4.7 1  2 1 Vertebrata bone  misc. fragment   0.03 
305.4.1 1  3 1 Ariidae coracoid R proximal fragment at spine articulation   0.04 
305.4.2 1  3 6 Osteichthyes terminal vertebra  fragment   0.32 
305.4.3 1  3  Osteichthyes hyomandibular  fragment    
305.4.4 1  3  Osteichthyes bone  misc. fragment    
305.4.5 1  3  Osteichthyes bone  misc. fragment    
305.4.6 1  3  Osteichthyes bone  misc. fragment    
305.4.7 1  3  Osteichthyes bone  misc. fragment    
305.4.8 1  3 1 Mammalia zygomatic  fragment   0.16 
305.4.9 1  3 1 Dicrodon sp. maxilla  fragment   0.05 
308.4.1 1  6 1 Mammalia bone  misc. fragment   1.01 
308.4.2 1  6 1 Osteichthyes basioccipital  fragment   0.20 
311.4.1 1 2 4 1 Pseudalopex sp. (Dusicyon) metapodial  distal 1/2-2/3 F burned 0.28 
312.4.1 1 2 5 1 Micropogonias sp. otolith R complete   0.45 
472.4.1 1  10 1 Decapoda (crab) claw  fragment   0.49 
481.4.1 2  9 1 Rajiformes vertebra  complete centrum   0.05 
493.4.1 3  3 2 UID Bone bone  fragment   0.05 
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493.4.2 3  3  UID Bone bone  fragment    
494.4.1 3  4 4 UID Bone bone  fragment   0.15 
494.4.2 3  4  UID Bone bone  fragment    
494.4.3 3  4  UID Bone bone  fragment    
494.4.4 3  4  UID Bone rib  fragment    
494.4.5 3  4 1 Lacertilia vertebra  complete, small   0.02 
494.4.6 3  4 1 Pseudalopex sp. (Dusicyon) cervical vertebra  centrum fragment   0.27 
495.4.1 3  5 2 Osteichthyes vertebra  centrum fragment   0.52 
495.4.2 3  5  Osteichthyes vertebra  centrum fragment    
495.4.3 3  5 1 Mugil sp. hyomandibular R proximal fragment   0.11 
496.4.1 3  6 1 Mugil sp. vertebra  centrum fragment   0.11 
497.4.1 3  7 2 UID Bone bone  fragment   0.36 
497.4.2 3  7  UID Bone bone  fragment    
497.4.3 3  7 1 Osteichthyes vertebra  centrum fragment   0.06 
497.4.4 3  7 1 Mammalia vertebra  fragment at base of spinous process   0.33 
503.4.1 4  1 1 Aves tarsometatarses  proximal fragment  burned 0.05 
506.4.1 4  4 7 Lacertilia vertebra  fragment   0.04 
506.4.2 4  4  Lacertilia vertebra  fragment    
506.4.3 4  4  Lacertilia vertebra  fragment    
506.4.4 4  4  Lacertilia vertebra  fragment    
506.4.5 4  4  Lacertilia vertebra  fragment    
506.4.6 4  4  Lacertilia vertebra  fragment    
506.4.7 4  4  Lacertilia vertebra  fragment    
511.4.1 4  9 3 Lacertilia femur  complete   0.10 
511.4.2 4  9  Lacertilia innominate L complete    
511.4.3 4  9  Lacertilia innominate R missing part of pubis    
511.4.4 4  9 1 Vertebrata bone  misc. shaft fragment worked into a bead   0.13 
515.4.1 4 3 6  PP5-bone bead       
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Appendix 5.  Quantities of Preceramic materials collected during survey from LE/M 
sites (n =  132) by artifact class. 
Site 
Chipped Lithics 
(debris and tools) 
Groundstone 
tools 
Faunal 
remains Site 
Chipped Lithics 
(debris and tools) 
Groundstone 
tools 
Faunal 
remains
Je-398 8     Je-847 20     
Je-400 12     Je-848 15     
Je-402 90     Je-860 16     
Je-403 25     Je-862 11     
Je-404 49     Je-863 7     
Je-423 30     Je-864 20     
Je-424 14     Je-865 12     
Je-426 19     Je-867 12     
Je-427 9     Je-869 14     
Je-428 4     Je-871 12     
Je-434 20     Je-872 9     
Je-437 8     Je-874 12     
Je-438 7     Je-877 5     
Je-444 21     Je-882 11     
Je-446 21     Je-883 8     
Je-448 14     Je-884 7     
Je-458 3     Je-887 11     
Je-460 12     Je-889 14     
Je-461 16     Je-890 11     
Je-462 12     Je-891 20     
Je-463 18     Je-892 10     
Je-464 17     Je-898 8     
Je-465 5     Je-902 6     
Je-466 17     Je-904 14     
Je-467 10     Je-908 19   29 
Je-468 5     Je-909 19     
Je-469 7     Je-910 9     
Je-472 9     Je-911 18     
Je-473 9     Je-913 20     
Je-476 7     Je-916 20     
Je-477 8     Je-917 16     
Je-479 5     Je-918 12     
Je-480 13     Je-920 7     
Je-765 12     Je-921 11     
Je-771 9     Je-923 3     
Je-774 10     Je-924 7     
Je-775 7     Je-926 8     
Je-776 6     Je-928 15     
Je-781 7     Je-931 21     
Je-782 7     Je-932 13     
Je-783 32     Je-934 7     
Je-784 11     Je-935 11     
Je-786 12     Je-938 8     
Je-792 13     Je-939 10     
Je-794 14     Je-940 13     
Je-796 4     Je-942 12     
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Site 
Chipped Lithics 
(debris and tools) 
Groundstone 
tools 
Faunal 
remains Site 
Chipped Lithics 
(debris and tools) 
Groundstone 
tools 
Faunal 
remains
Je-797 26     Je-943 12   1 
Je-806 7     Je-944 18     
Je-807 6     Je-949 29   1 
Je-808 5     Je-950 7     
Je-809 20     Je-951 8     
Je-810 5     Je-953 6     
Je-815 11     Je-956 4     
Je-816 11     Je-957 11     
Je-819 8     Je-958 11     
Je-822 23     Je-961 17     
Je-823 39     Je-965 16     
Je-824 14     Je-966 27     
Je-826 22     Je-967 6     
Je-828 14     Je-974 8     
Je-830 17     Je-977 19     
Je-833 20 1   Je-978 20     
Je-835 24     Je-987 11     
Je-840 10     Je-994 13     
Je-842 2     Je-999 7     
Je-845 11     Je-1000 9     
Je-846 12     Je-1005 12     
Subtotals: 975 1 0 Subtotals: 835 0 31 
Totals: 1810 1 31        
Avg./site: 13.71 0.01 0.23        
 
 
 
 
 
Appendix 6.  Quantities of Preceramic materials collected during survey from 
multicomponent sites that yielded radiocarbon assays within the late Early-Middle 
Preceramic timeframe (n = 6); (note that not all of these materials are associated with the 
LE/M occupation; many are likely associated with Early Preceramic occupation). 
Multicomponent Sites with 
LE/M Preceramic dates 
Chipped Lithics 
(debris and tools)
Groundstone 
tools/frags. 
Coral 
fragments 
Faunal 
remains 
Human 
remains
Je-393 61     
Je-431* 129 1 1 5  
Je-772 58 1    
Je-901 53     
Je-937* 12     
Je-1002* 55  3  80 
Totals: 368 2 4 5 80 
Avg. per site: 61.33 0.33 0.67 0.83 13.33 
*These sites appear in this table and Appendix 7 because they have been radiocarbon dated to or near the 
late Early-Middle Preceramic Period and they contain evidence of Preceramic architecture. 
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Appendix 7.  Quantities of materials collected during survey from Early to Late 
Preceramic sites with domestic architecture (n = 17). 
Sites with Preceramic 
domestic architecture 
Chipped Lithics 
(debris and tools)
Groundstone 
tools 
Coral 
fragments 
Faunal 
remains 
Human 
remains
Je-396 11     
Je-431 129 1 1 5  
Je-439 168 1  27  
Je-449 30     
Je-470 34     
Je-472† 9     
Je-484 48     
Je-780 57     
Je-790 198     
Je-804 101   1  
Je-890† 11     
Je-897 28     
Je-937 12     
Je-954† 16     
Je-970 48     
Je-971 50   1  
Je-1002 55  3  80 
Totals: 1005 2 4 114 80 
Avg. per site: 59.12 0.12 0.24 6.71 4.71 
†These sites appear in this table and Appendix 6 because they contain evidence of Preceramic architecture 
and have lithics that are consistent with late Early-Middle Preceramic assemblages. 
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Appendix 8a.  Morphological, raw material, and metric data for lithic tools and debris collected from the surface of LE/M Preceramic 
survey sites (Analysis conducted by Stackelbeck and Maggard, with the assistance of Sylvia Razuri and Moira Mora; see Table 4.6-
4.9 for artifact and raw material type codes). 
Site 
Artifact 
# 
Artifact 
Type Comments Material Type Texture Variety
Length 
(cm) 
Width 
(cm) 
Thickness 
(cm) 
Weight 
(g) 
JE 765 L1 1 w/ possible use-lateral edges 2 1 0 7.46 7.13 3.19 186.4 
JE 765 L6 1  4 2 0 5.14 2.94 1.95 21.6 
JE 765 L11 3  2 1 0 2.28 3.2 0.64 4.2 
JE 765 L3 3  2 1 0 4.57 3.87 1.19 15.4 
JE 765 L7 3  4 2 0 6.25 3.85 1.64 42.2 
JE 765 L10 4  2 1 0 1.84 3.01 0.65 3.1 
JE 765 L4 4  2 1 0 3.68 5.6 1.09 20.8 
JE 765 L12 5  2 1 0 1.34 2.67 0.41 1.7 
JE 765 L8 6 Broken Int. Flake 2 1 0 2.57 1.71 0.49 2.6 
JE 765 L2 8  2 1 0 5.1 3.39 2.16 17 
JE 765 L9 8  2 1 0 3.15 1.9 0.31 2.1 
JE 765 L5 17  4 2 0   2.09 58.2 
JE 771 L1 1 Large core frag, w/cortex 4 1 0 7.26 6.26 2.91 158.7 
JE 771 L2 3  2 1 2 4.95 2.16 0.99 11.3 
JE 771 L3 4  2 3 0 2.79 1.34 0.52 1.7 
JE 771 L4 4  2 1 1 3.82 2.67 0.7 7.5 
JE 771 L5 4  2 1 1 2.21 2.13 0.63 2.1 
JE 771 L9 4  2 1 1 6.32 2.75 1.45 23.5 
JE 771 L8 6 Broken Int. Flake 2 1 1 3.49 2.19 0.84 5.8 
JE 771 L6 8  2 1 1 1.88 1.81 0.77 2.3 
JE 771 L7 18 
utilized int. Flake w/ evidence of use on both margins, but most 
extensive on the left ventral margin 2 1 1 3.95 3.12 0.68 10.5 
JE 774 L3 1 core frag. 2 1 1 3.67 3.19 2.39 12.3 
JE 774 L2 3  4 2 0 4.99 2.88 2.58 27.9 
JE 774 L5 3  2 1 1 3.17 2.74 0.89 6.8 
JE 774 L6 3  2 1 1 3.29 1.66 0.38 2.1 
JE 774 L7 3  2 1 1 3.51 3.11 1.43 10.6 
JE 774 L1 4  4 2 0 2.2 1.36 0.66 1.9 
JE 774 L8 4  2 1 1 3.07 1.78 0.65 3.4 
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Site 
Artifact 
# 
Artifact 
Type Comments Material Type Texture Variety
Length 
(cm) 
Width 
(cm) 
Thickness 
(cm) 
Weight 
(g) 
JE 774 L10 8  2 1 1 4.15 2.08 1.15 10.8 
JE 774 L4 8  2 1 1 2.52 1.86 0.84 2.4 
JE 774 L9 18 
Flake frag. w/ a series of small use scars on the ventral side of one 
margin 2 1 1 3.14 1.98 0.32 1.6 
JE 775 L1 3  4 2 0 3.3 2.07 0.75 5.7 
JE 775 L3 3  4 1 0 3.24 2.12 0.9 4.9 
JE 775 L6 3  2 1 1 2.23 2.08 0.47 1.8 
JE 775 L2 4  4 2 0 4.58 3.12 1.25 11.3 
JE 775 L5 4  2 1 1 6.5 4.79 1.03 28.3 
JE 775 L7 4  2 1 1 1.65 1.46 0.4 0.8 
JE 775 L4 8  2 1 1 2.04 1.77 0.5 1.5 
JE 776 L6 3  4 2 0 3.64 3.11 1.07 10.9 
JE 776 L1 4  1 0 0 1.05 0.73 0.34 0.3 
JE 776 L2 6 Broken Int. Flake 2 1 1 3.86 3.04 0.82 7.1 
JE 776 L3 6 Broken Part. Cort. Flake   2 1 1 4.67 3.94 1.79 25.2 
JE 776 L4 8  4 2 0 3.27 2.08 1.07 5.8 
JE 776 L5 8 with cortex 4 2 0 4.59 1.81 0.95 7.6 
JE 781 L7 1 core w/cortex 2 1 1 6.82 4.2 2.43 95.1 
JE 781 L4 2  4 2 0 5.28 3.54 0.99 19 
JE 781 L2 3  2 1 1 4.39 2.6 0.63 8 
JE 781 L3 3  2 1 1 3.38 2.23 0.63 5.6 
JE 781 L5 4  4 2 0 4.61 3.18 10.56 15.7 
JE 781 L1 6 Broken Int. Flake 2 1 1 5.43 3.49 0.87 14.4 
JE 781 L6 6 Broken Int. Flake 2 1 1 2.85 2.39 0.64 3.5 
JE 782 L1 3  2 1 1 3.22 2.48 0.61 5.5 
JE 782 L2 3  2 1 1 4.19 2.76 1.18 11.4 
JE 782 L3 3  2 1 1 5.42 3.44 1.14 16 
JE 782 L5 3  2 1 1 3.1 1.78 0.57 3.2 
JE 782 L7 3  2 1 1 4.42 2.37 0.81 8.1 
JE 782 L6 6 Broken Int. Flake 2 1 1 3.28 2.46 0.67 5.2 
JE 782 L4 7 with cortex 2 1 1 3.14 3.16 0.49 2.2 
JE 783 L22 2  2 1 1 6.53 5.95 1.76 14.8 
JE 783 L10 3 Cortex on platform only 2 1 1 4.74 3.69 0.94 15.7 
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Site 
Artifact 
# 
Artifact 
Type Comments Material Type Texture Variety
Length 
(cm) 
Width 
(cm) 
Thickness 
(cm) 
Weight 
(g) 
JE 783 L11 3 Cortex on platform only 2 1 1 4.59 4.09 2.04 43.5 
JE 783 L12 3 Cortex on platform only 2 1 1 3.39 2.77 0.85 8.6 
JE 783 L13 3 Cortex on platform only 2 1 1 6.33 5.42 1.13 37.5 
JE 783 L15 3 Cortex on platform only 2 1 1 0.15 4.14 0.92 20 
JE 783 L16 3  2 1 1 3.45 2.85 0.99 9.7 
JE 783 L17 3  2 1 1 3.66 3.01 0.54 6.4 
JE 783 L19 3 Cortex on platform only 2 1 1 3.36 2.37 0.59 3.9 
JE 783 L20 3 Cortex on platform only 2 1 1 3.2 2.15 0.64 4.6 
JE 783 L21 3 Cortex on platform only 2 1 1 4 2.4 0.46 1.8 
JE 783 L29 3 Cortex on platform only 2 1 1 6.36 5.11 1.76 25.6 
JE 783 L30 3 Cortex on platform only 4 2 0 6.87 2.9 1.19 21.2 
JE 783 L4 3 Cortex on platform only 2 1 1 6.41 4.41 0.66 20.3 
JE 783 L9 3  2 1 1 5.36 3.98 0.77 20.8 
JE 783 L14 4  2 1 1 4 3.82 1.11 16.9 
JE 783 L18 4  2 1 1 4.29 3.23 1.36 14.6 
JE 783 L2 4  2 1 1 4.92 4.05 1.35 22.8 
JE 783 L23 4  2 1 1 4.64 3.5 0.9 5.1 
JE 783 L25 4  2 1 1 2.9 2.46 0.78 4.4 
JE 783 L26 4  2 1 1 3.01 2.66 0.92 6 
JE 783 L27 4  2 1 1 3.19 2.08 0.83 6.6 
JE 783 L28 4  2 1 1 5.32 2.53 1.08 15.5 
JE 783 L3 4  2 1 1 6.16 4.64 1.06 28.7 
JE 783 L31 4  2 1 1 5.45 1.97 0.8 9.6 
JE 783 L5 4  2 1 1 3.66 3.4 1.2 11.3 
JE 783 L6 4  2 1 1 3.45 2.86 0.65 4.7 
JE 783 L7 4  2 1 1 4.47 3.25 0.8 11.4 
JE 783 L24 7  2 1 1 3.34 1.34 0.24 1.3 
JE 783 L32 7  1 0 4 3.49 1.81 0.72 4.4 
JE 783 L1 18 Use edge right dorsal lateral margin 2 1 1 8.43 3.85 2.28 80 
JE 783 L8 18 use edge end (distal) on large flake frag. 2 1 1 6.38* 4.04 1.26 41.7 
JE 784 L7 1 Core frag 2 1 1 4.22 3.14 2.25 26.3 
JE 784 L1 3  2 1 1 4.28 2.16 0.99 8.9 
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Site 
Artifact 
# 
Artifact 
Type Comments Material Type Texture Variety
Length 
(cm) 
Width 
(cm) 
Thickness 
(cm) 
Weight 
(g) 
JE 784 L5 3  2 1 1 5.5 2.88 0.61 10 
JE 784 L8 3 Cortex on platform only 2 1 1 3.44 1.36 0.23 2.1 
JE 784 L9 3 Cortex on platform only 2 1 1 4.63 3.66 0.87 12.3 
JE 784 L10 4  2 1 1 4.49 2.7 0.63 6.8 
JE 784 L2 4  2 1 1 5.42 4.89 2.12 43.5 
JE 784 L3 4  2 1 1 5.19 3.68 1.71 26.6 
JE 784 L4 4  2 1 1 3.18 1.72 0.67 3 
JE 784 L6 4  2 1 1 3.83 2.27 0.7 3.4 
JE 784 L11 18 
small area of utilization evident on the proximal end of the dorsal 
face on the edge of platform 2 1 1 2 2.5 0.78 4.4 
JE 786 L12 1  2 1 1 7.99 5.82 3.05 145 
JE 786 L4 2  2 1 1 4.59 3.66 1.58 26.5 
JE 786 L1 3  2 1 1 5.83 3.67 1.57 30.3 
JE 786 L10 4  2 1 1 3.76 1.4 0.7 3.2 
JE 786 L11 4  2 1 1 2.79 1.35 0.61 2.5 
JE 786 L2 4  2 1 1 4.58 3.38 1.33 17.8 
JE 786 L3 4  2 1 1 4.56 2.04 1.34 8.9 
JE 786 L7 4  2 1 1 3.49 2.49 0.71 6.4 
JE 786 L6 7  2 1 1 2.72 1.9 0.38 2.8 
JE 786 L8 7  2 1 1 2.61 2.14 0.8 4.2 
JE 786 L9 7  2 1 1 3.07 1.19 0.39 2 
JE 786 L5 8  2 1 1 2.37 1.02 0.88 1.9 
JE 792 L9 2  2 1 1 6.49 4.93 1.29 36.6 
JE 792 L2 3  4 2 0 5.35 4.2 1.93 37.6 
JE 792 L6 3 Cortex on platform only 2 1 1 4.39 2.81 1.12 13.5 
JE 792 L1 4  3 0 0 9.17 4.37 1.61 5.3 
JE 792 L10 4  2 1 1 4.46 3.03 1.78 20.8 
JE 792 L11 4  2 1 1 3.02 1.89 0.75 5 
JE 792 L12 4  2 1 1 5.36 2.93 0.62 7.3 
JE 792 L7 4  2 1 1 3.97 3.33 0.99 8.9 
JE 792 L8 5  2 1 1 4.04 3.25 0.43 6 
JE 792 L13 7 interior 2 1 1 6.04 3.4 1.12 20.5 
JE 792 L3 7 interior 4 2 0 3.72 2.17 0.41 2.2 
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Artifact 
# 
Artifact 
Type Comments Material Type Texture Variety
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(cm) 
Width 
(cm) 
Thickness 
(cm) 
Weight 
(g) 
JE 792 L5 7 interior 2 1 1 2.63 2.4 0.31 1.6 
JE 792 L4 16  4 2 0 2.67 1.67 0.86 3.8 
JE 794 L2 2  3 0 0 7.73 5.46 2.24 72.6 
JE 794 L10 3 Cortex on platform only 2 1 1 4.77 2.37 0.87 10.3 
JE 794 L3 3 Cortex on platform only 4 2 0 4.45 3.18 1.15 16.8 
JE 794 L11 4  2 1 1 3.46 2.29 0.85 7 
JE 794 L12 4  2 1 1 3.75 2.98 0.87 6.9 
JE 794 L13 4  2 1 1 4.05 2.13 0.91 7.8 
JE 794 L14 4  2 1 1 3.45 2.72 0.76 5.7 
JE 794 L4 4  2 1 1 2.95 1.45 0.96 2.4 
JE 794 L6 4  2 1 1 3.45 3.25 1.3 11.1 
JE 794 L1 6 interior 1 0 4 2.3 1.39 0.65 1.9 
JE 794 L7 7  2 1 1 4.05 2.1 0.51 4.4 
JE 794 L8 17 appears to have been broken after retouching 2 1 1 6.27* 3.41 1.3 28.7 
JE 794 L5 18 partial cortical flake 4 2 0 5.3 5.71 1.78 45.8 
JE 794 L9 18 on broken interior flake 2 1 1 3.4 3.11 1.07 10.7 
JE 796 L4 4  2 1 1 2.94 2.17 0.95 5.2 
JE 796 L3 8  2 1 1 3.05 2.88 1.09 8.1 
JE 796 L1 17 refits w/ L2 on interior broken flake 2 1 1 5.86 5.36 0.75 20.3 
JE 796 L2 17 refits w/ L1, See Additional Notes 2 1 1     
JE 797 L14 3 Cortex on platform only 4 2 0 4.22 2.14 0.9 7.4 
JE 797 L15 3 Cortex on platform only 4 2 0 3.57 2.29 0.8 5.9 
JE 797 L17 3  4 2 0 1.9 1.53 0.51 1.4 
JE 797 L18 3  2 1 1 3.54 2.29 0.64 6.2 
JE 797 L1 4  1 0 4 2.55 1.63 0.44 1.6 
JE 797 L16 4  4 2 0 3.93 3.06 1.32 11.8 
JE 797 L2 4  1 0 3 2.38 1.45 0.61 1.9 
JE 797 L21 4  2 1 1 3.76 2.33 0.55 5.3 
JE 797 L22 4  2 1 1 2.99 2.55 0.48 3.2 
JE 797 L23 4  2 1 1 3.21 2.15 0.62 3.7 
JE 797 L24 4  2 1 1 2.9 2.63 0.62 5 
JE 797 L25 4  2 1 1 3.8 2.16 1.21 7.6 
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Artifact 
# 
Artifact 
Type Comments Material Type Texture Variety
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(cm) 
Width 
(cm) 
Thickness 
(cm) 
Weight 
(g) 
JE 797 L26 4  2 1 1 4.88 3.53 2.62 48.8 
JE 797 L4 4  1 0 4 1.48 0.97 0.35 1.8 
JE 797 L6 4  2 2 0 2.41 2.06 0.49 2.3 
JE 797 L7 4  2 2 0 1.79 1.34 0.37 0.9 
JE 797 L10 6 interior 2 2 0 4.39 1.15 0.88 3.6 
JE 797 L11 6 interior 2 2 0 3.1 2.05 0.58 3.6 
JE 797 L13 6 partial cortical flake 2 2 0 2.61 1.39 0.33 1.5 
JE 797 L19 6 interior 2 1 1 3.36 3.08 0.66 7.1 
JE 797 L3 6 Interior 1 0 3 2.18 1.62 0.53 0.5 
JE 797 L12 7 interior 2 2 0 3.05 2.03 0.71 3.9 
JE 797 L5 7 interior 1 0 4 1.63 0.94 0.36 0.4 
JE 797 L8 7 interior 2 2 0 2.14 0.91 0.29 0.7 
JE 797 L9 7 interior 2 2 0 1.84 1.45 0.26 0.9 
JE 797 L20 8  2 1 1 3.16 2.22 0.76 5.3 
JE 806 L2 3  2 1 1 5.7 4 1.66 37.2 
JE 806 L1 4  4 2 0 4.99 2.4 1.01 9.1 
JE 806 L3 4  2 1 1 5.49 2.74 0.71 9.4 
JE 806 L6 4  2 1 1 5.2 4.33 0.62 12.6 
JE 806 L4 6 interior 2 1 1 5.57 3.81 1.94 43.7 
JE 806 L5 7 interior 2 1 1 2.6 1.6 0.61 3.2 
JE 806 L7 7 interior 2 1 1 4.15 3.59 0.88 14.9 
JE 807 L6 3  2 1 1 7.28 4.8 2.57 73.9 
JE 807 L2 4 very minimal evidence of desert varnish/patina 2 1 1 2.69 2.62 0.55 3.1 
JE 807 L3 4  2 1 1 7.96 5.08 2.24 74.1 
JE 807 L4 4  2 1 1 6.62 3.72 1.91 26.2 
JE 807 L1 7 no cortex 1 0 3 3.84 2.63 0.76 8.1 
JE 807 L5 7 no cortex 2 1 1 4.07 2.16 1.19 6 
JE 808 L1 3  4 2 0 3.36 1.65 0.78 4.1 
JE 808 L3 3 Cortex on platform only 2 1 1 7.14 2.85 1.69 24.5 
JE 808 L5 3  2 1 1 3.42 2.06 0.92 6.7 
JE 808 L4 8 some cortex 2 1 1 4.14 3.16 1.53 16.5 
JE 808 L2 17 on interior flake 2 1 1 5 3.28 1.36 25.9 
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Artifact 
# 
Artifact 
Type Comments Material Type Texture Variety
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(cm) 
Width 
(cm) 
Thickness 
(cm) 
Weight 
(g) 
JE 809 L9 1 pyramidal form 2 1 1 4.81 4.18 3.04 47.1 
JE 809 L14 3 Cortex on platform only 2 1 1 5.92 2.87 1.25 24 
JE 809 L15 3  2 1 1 3.97 3.58 1.3 21.6 
JE 809 L17 3  2 1 1 3.56 2.81 0.61 4.6 
JE 809 L1 4  1 0 4 1.52 1.52 0.52 0.9 
JE 809 L13 4  2 1 1 4.72 2.36 1.04 6.3 
JE 809 L16 4  2 1 1 5.04 3.37 0.76 13.3 
JE 809 L19 4  2 1 1 3.5 1.68 0.33 2.3 
JE 809 L2 4  1 0 4 3.09 1.84 0.85 3.6 
JE 809 L3 4  2 1 1 5.02 2.83 1.52 23.1 
JE 809 L4 4  2 1 1 3.3 2.68 1.22 8.4 
JE 809 L5 4  2 1 1 3.55 1.24 0.68 2.8 
JE 809 L6 4  2 1 1 4.54 2.51 0.84 11.3 
JE 809 L8 4  2 1 1 4.79 2.97 0.56 7.1 
JE 809 L18 7 no cortex 2 1 1 3.03 2.25 0.3 2.2 
JE 809 L7 7 no cortex 2 1 1 3.45 2.15 0.81 7.9 
JE 809 L11 15 See Additional notes 2 1 1 9.12 3.73 1.7 59.9 
JE 809 L10 16  2 1 1 4.51* 2.93 2.03 28.7 
JE 809 L20 16 on a flake 2 1 1 5.24 2.69 0.84 13.8 
JE 809 L12 17 on partial cortical flake 2 1 1 6.25 4.24 2.78 73.5 
JE 810 L5 3  2 1 1 6.27 4.2 1.94 38.7 
JE 810 L1 4  1 0 5 1.56 1.09 0.21 0.3 
JE 810 L2 4  2 1 1 4.43 3.39 1.08 14.1 
JE 810 L3 4  2 1 1 5.19 3.94 0.9 16.1 
JE 810 L4 15 small uniface tear-drop shape 2 1 1 5.88 3.22 1.5 31 
JE 815 L2 4  2 2 0 2.07 1.95 0.46 1.4 
JE 815 L3 4  2 2 0 2.36 1.7 0.31 1.1 
JE 815 L5 4  2 2 0 2.36 1.66 0.41 1.4 
JE 815 L6 4  2 2 0 2.39 1.48 0.18 0.8 
JE 815 L9 4  2 2 0 2.46 1.79 0.33 1.5 
JE 815 L1 6 interior 2 2 0 2.28 2.37 0.57 2.5 
JE 815 L11 6 no cortex 2 2 0 2.17 2.11 0.44 2.1 
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(cm) 
Width 
(cm) 
Thickness 
(cm) 
Weight 
(g) 
JE 815 L7 6 interior 2 2 0 2.6 2.13 0.46 2.7 
JE 815 L10 7 some cortex 2 2 0 2.61 2.46 0.62 3.3 
JE 815 L4 7 no cortex 2 2 0 2.95 2.03 0.32 1.9 
JE 815 L8 7 no cortex 2 2 0 2.44 2.08 0.4 2.1 
JE 816 L1 1  2 1 1 8.17 5.13 3.77 85 
JE 816 L7 2  2 1 1 4.53 2.54 0.9 7.2 
JE 816 L2 3  2 1 1 4.61 2.15 0.81 7.4 
JE 816 L3 3 Cortex on platform only 2 1 1 3.3 2.48 0.85 5.1 
JE 816 L6 3 some cortex on platform 2 1 1 3.51 2.44 1.02 6.7 
JE 816 L10 4  2 1 1 3.2 2.13 0.81 6.9 
JE 816 L4 4  2 1 1 4.48 3.81 0.54 7.6 
JE 816 L5 4  2 1 1 3.98 1.96 1.15 7.7 
JE 816 L8 4  2 1 1 4.45 2.15 0.8 6.7 
JE 816 L11 7 no cortex 2 1 1 2.59 1.69 0.56 2.1 
JE 816 L9 7 some cortex 2 1 1 4.52 2.09 0.79 6.7 
JE 819 L1 3 Cortex on platform only 4 2 0 6.67 4.24 1.63 35.8 
JE 819 L7 3  2 1 1 2.63 1.9 0.72 2.7 
JE 819 L2 4  4 2 0 5.31 3.87 1.67 32.5 
JE 819 L3 4  4 2 0 5.27 2.24 1.32 14.7 
JE 819 L4 4  2 1 1 3.76 2.83 0.45 5.3 
JE 819 L8 4  2 1 1 5.88 3.07 1.11 18.2 
JE 819 L5 7 no cortex 2 1 1 3.72 2.01 1.11 7.1 
JE 819 L6 7 no cortex 2 2 0 3.54 2.51 1.79 5.6 
JE 822 L13 2  2 1 1 7.03 4.27 1.79 38.4 
JE 822 L1 4  2 2 0 6.71 3.68 0.66 15.9 
JE 822 L10 4  4 2 0 4.29 4.05 1.23 17.6 
JE 822 L11 4  4 2 0 4.13 2.38 0.84 7.3 
JE 822 L12 4  4 2 0 3.78 2.7 0.74 6.7 
JE 822 L14 4  2 1 1 4.91 4.19 1.44 28 
JE 822 L16 4  2 1 1 4.72 3.81 1.34 10.9 
JE 822 L17 4  2 1 1 4.58 3.37 0.81 10.7 
JE 822 L18 4  2 1 1 5.94 5.24 1.71 43.5 
640
Site 
Artifact 
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Type Comments Material Type Texture Variety
Length 
(cm) 
Width 
(cm) 
Thickness 
(cm) 
Weight 
(g) 
JE 822 L19 4  2 1 1 4.12 2.8 0.63 7.6 
JE 822 L20 4  2 1 1 5.98 2.94 1.07 19.3 
JE 822 L21 4  2 1 1 6.36 4.37 1.49 34 
JE 822 L23 4  2 1 1 4.14 2.42 0.52 6.4 
JE 822 L3 4  2 3 0 3.55 2.13 0.84 4.7 
JE 822 L4 4  2 2 0 3.54 2.78 0.42 4 
JE 822 L6 4  4 2 0 5.07 4.43 1.72 29.5 
JE 822 L7 4  4 2 0 5.54 4.4 1.35 27.6 
JE 822 L9 4  4 2 0 3.65 2.67 0.9 8.4 
JE 822 L15 7 no cortex 2 1 1 4.99 3.36 1.46 22.6 
JE 822 L2 7 no cortex 2 2 0 5.89 2.89 0.87 11.8 
JE 822 L22 7 no cortex 2 1 1 4.27 2.96 0.68 7.9 
JE 822 L5 8  1 0 4 1.83 1.66 0.65 1.9 
JE 822 L8 19 tested cobble frag. 4 2 0 5.95 3.77 1.68 33.1 
JE 823 L12 1 multidirectional, most of the cortex has been removed 2 1 1 7.05 6.6 4.45 196.8 
JE 823 L24 1  2 1 1 4.25 2.43 0.87 9.4 
JE 823 L10 2  2 1 1 5.53 4.49 1.69 46.8 
JE 823 L25 2  2 1 1 4.77 4.29 1.11 21.6 
JE 823 L32 3  2 1 1 4.84 4.06 1.6 22.6 
JE 823 L35 3  2 1 1 4.41 3.06 1.3 15.5 
JE 823 L6 3  2 1 1 4.61 2.47 0.84 10.7 
JE 823 L8 3  2 1 1 6.01 3.51 0.78 17.6 
JE 823 L13 4  4 2 0 5.85 4.73 1.18 26.6 
JE 823 L16 4  2 1 1 6.07 2.78 0.61 9.4 
JE 823 L17 4  2 1 1 3.76 2.42 0.3 2.7 
JE 823 L19 4  2 1 1 4.15 2.11 0.86 6.5 
JE 823 L20 4  2 1 1 6.64 3.29 1.52 27.8 
JE 823 L21 4  2 1 1 5.64 4.05 1.57 24.2 
JE 823 L23 4  2 1 1 3.95 2.24 0.97 7.7 
JE 823 L26 4  2 1 1 5.83 2.4 1 13.7 
JE 823 L27 4  2 1 1 3.7 2.63 0.98 8.6 
JE 823 L28 4  2 1 1 3.81 2.37 0.51 4.7 
641
Site 
Artifact 
# 
Artifact 
Type Comments Material Type Texture Variety
Length 
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(cm) 
Thickness 
(cm) 
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(g) 
JE 823 L29 4  2 1 1 5.68 3.11 1.65 27.4 
JE 823 L3 4  2 1 1 5.05 3.71 0.69 9.2 
JE 823 L30 4  2 1 1 4.85 2.54 0.88 10.5 
JE 823 L31 4  2 1 1 4.95 2.29 0.89 9.6 
JE 823 L36 4  4 2 0 3.76 1.79 0.74 4.8 
JE 823 L4 4  2 1 1 4.55 2.57 0.78 9.8 
JE 823 L5 4  2 1 1 5.91 2.16 0.74 9.5 
JE 823 L7 4  2 1 1 5.05 4.13 1.01 13.5 
JE 823 L9 4  2 1 1 4.78 2.74 0.6 7.8 
JE 823 L33 5  2 1 1 4.63 2.31 0.55 6.3 
JE 823 L11 6 partial cortical flake 2 1 1 4.42 3.69 0.91 14.6 
JE 823 L34 6 lipped interior 2 1 1 3.14 2.9 0.53 3.7 
JE 823 L1 7 no flake 2 1 1 4.16 2.6 0.57 6.3 
JE 823 L15 7 no cortex 1 0 4 3.24 1.63 0.33 1.7 
JE 823 L18 7 no cortex 2 1 1 3.77 2.55 0.57 3.8 
JE 823 L22 7 no cortex 2 1 1 4.97 3.29 1 12 
JE 823 L38 8  4 2 0 5.16 2.28 0.67 10.2 
JE 823 L14 16  2 1 1 5.28* 4.28 2.55 62.7 
JE 823 L37 17  4 2 0 7.85 5.29 2.8 91.2 
JE 823 L39 17 
dorsal surface/flake scars have been wind-smoothed, See 
Additional notes 2 1 1 7.7 4.86 1.63 56.4 
JE 823 L2 18 use along the lateral margins and distal end of the flake frag. 2 1 1 3.34 4.44 1.08 18.4 
JE 824 L10 4  2 1 1 3.62 2.32 0.76 5.3 
JE 824 L2 4  4 2 0 4.45 4.13 1.07 14.1 
JE 824 L3 4  4 2 0 4.06 2.45 0.92 10.5 
JE 824 L4 4  4 2 0 3.95 3.3 0.76 7.8 
JE 824 L6 4  4 2 0 2.18 1.05 0.47 1 
JE 824 L7 4  4 2 0 3.35 1.93 0.76 4.4 
JE 824 L8 4  2 1 1 3.43 2.35 0.8 6.3 
JE 824 L11 5  2 1 1 3.17 1.47 0.54 2.5 
JE 824 L12 5  2 1 1 5.4 3.16 0.72 9.4 
JE 824 L13 6 interior 2 1 1 3.76 2.85 0.5 6.3 
JE 824 L5 6 interior 4 2 0 4.56 2.13 0.89 10.5 
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# 
Artifact 
Type Comments Material Type Texture Variety
Length 
(cm) 
Width 
(cm) 
Thickness 
(cm) 
Weight 
(g) 
JE 824 L14 7 interior 2 2 0 3.41 2.8 0.67 5.2 
JE 824 L9 7 no cortex 2 1 1 4.55 3.11 0.78 9 
JE 824 L1 15 on large flake 4 2 0 12.25 5.67 2.1 176.1 
JE 826 L10 1 frag. 4 2 0 5.33 2.72 1.78 23.5 
JE 826 L22 3  2 1 1 8.1 5.15 1.53 78 
JE 826 L11 4  4 2 0 4.63 3.51 0.71 10.8 
JE 826 L13 4  2 1 1 4.2 3.9 1.1 15.9 
JE 826 L14 4  2 1 1 4.29 2.71 0.73 8.9 
JE 826 L15 4  2 1 1 3.36 2.02 0.44 4.1 
JE 826 L17 4  2 1 1 4.17 3.34 0.64 7.7 
JE 826 L18 4  2 1 1 3.39 2.55 0.59 5.1 
JE 826 L19 4  2 1 1 4.29 3 0.72 8.3 
JE 826 L2 4  1 0 4 1.76 1.31 0.33 0.7 
JE 826 L20 4  2 1 1 3.28 2.02 0.38 2.8 
JE 826 L21 4  2 1 1 4.92 3.12 0.86 12.1 
JE 826 L5 4  2 2 0 4.79 2.37 0.73 9.7 
JE 826 L6 4  2 2 0 2.84 2.22 0.59 4.1 
JE 826 L7 4  2 2 0 3.61 2.8 0.45 5.3 
JE 826 L1 6 lipped interior 3 0 0 2.14 2.1 0.31 1.2 
JE 826 L3 6 interior 2 2 0 2.4 2.21 0.72 3.2 
JE 826 L8 6 interior 2 2 0 2.52 2 0.52 1.4 
JE 826 L4 7 no cortex 2 2 0 2.03 1.11 0.37 0.9 
JE 826 L9 7 no cortex 2 2 0 1.94 1.67 0.52 1.4 
JE 826 L12 8  2 1 1 7.62 3.62 1.36 32.3 
JE 826 L16 8  2 1 1 6.97 4.25 1.52 54.8 
JE 828 L1 1 partially 2 pyramidal form 2 1 1 8.15 5.93 2.98 145.5 
JE 828 L2 1 frag. 2 1 1 5.81 5.38 1.84 51.5 
JE 828 L12 3  2 1 1 3.26 1.52 0.76 4.2 
JE 828 L10 4  2 1 1 3.24 2.3 0.48 2.9 
JE 828 L11 4  2 1 1 2.62 2.39 0.59 3 
JE 828 L13 4  2 1 1 3.17 1.91 0.75 3.9 
JE 828 L14 4  4 2 0 4.39 3.19 1.27 14.6 
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Artifact 
# 
Artifact 
Type Comments Material Type Texture Variety
Length 
(cm) 
Width 
(cm) 
Thickness 
(cm) 
Weight 
(g) 
JE 828 L3 4  2 1 1 6.78 3.77 1.44 28.1 
JE 828 L4 4  2 1 1 3.6 1.89 0.93 5.5 
JE 828 L5 4  2 1 1 6.1 3.15 0.77 17.8 
JE 828 L7 4  2 1 1 5.18 4.02 1.2 24.4 
JE 828 L8 4  2 1 1 7.63 3.06 0.89 26.7 
JE 828 L9 4  2 1 1 4.85 4.69 0.86 18.7 
JE 828 L6 18 on interior flake 2 1 1 3.1 5.05 1.15 25.5 
JE 830 L11 3  2 1 1 7.03 5.03 1.62 79.9 
JE 830 L15 3  4 2 0 5.97 3.23 1.78 27.6 
JE 830 L5 3  2 1 1 2.94 1.94 0.64 3.5 
JE 830 L1 4  1 0 4 4.99 2.97 1.21 12.5 
JE 830 L10 4  2 1 1 4.44 2.29 1.26 9.4 
JE 830 L12 4  2 1 1 3.95 3.63 0.67 8.7 
JE 830 L16 4  2 1 1 4.7 3.21 0.85 14.6 
JE 830 L17 4  2 1 1 4.35 2.34 1.51 14.3 
JE 830 L2 4  4 2 0 6.21 5.12 1.47 35.5 
JE 830 L3 4  4 2 0 3.01 2.97 0.76 5.1 
JE 830 L4 4  4 2 0 5.13 2.55 1.42 12.5 
JE 830 L6 4  2 1 1 4.25 2.35 1.23 12.6 
JE 830 L8 4  2 1 1 3.27 1.57 0.45 2.4 
JE 830 L9 4  2 1 1 3.34 2.67 0.79 5.25 
JE 830 L13 6 interior 2 1 1 3.46 2.44 0.78 7.6 
JE 830 L14 6 interior 2 1 1 3.46 2.44 0.78 7.6 
JE 830 L7 7 no cortex 2 1 1 3.69 2.34 0.61 5.5 
JE 833 L2 2  4 2 0 5.13 4.29 1.26 19.2 
JE 833 L12 3 Cortex on platform only 2 1 1 5.32 2.65 1.14 14 
JE 833 L21 3  2 1 1 6.42 5.39 1.14 37.2 
JE 833 L6 3  4 2 0 5.78 4.46 1.7 37.4 
JE 833 L7 3  2 1 1 2.75 2.33 0.75 5.2 
JE 833 L8 3  4 2 0 4.36 2 0.56 4.6 
JE 833 L10 4  2 1 1 4.08 2.49 0.86 6.9 
JE 833 L13 4  2 1 1 2.76 2.06 0.55 2.8 
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Artifact 
# 
Artifact 
Type Comments Material Type Texture Variety
Length 
(cm) 
Width 
(cm) 
Thickness 
(cm) 
Weight 
(g) 
JE 833 L14 4  2 1 1 3.48 2.43 0.39 3.2 
JE 833 L15 4  2 1 1 3.44 2.38 1.04 7.3 
JE 833 L17 4  2 1 1 1.58 1.45 0.38 0.7 
JE 833 L18 4  2 1 1 1.82 1.56 0.49 1.2 
JE 833 L20 4  2 1 1 6.43 3.71 1.46 27.6 
JE 833 L3 4  4 2 0 5.3 2.49 0.76 10.5 
JE 833 L4 4  4 2 0 3.85 2.78 0.91 6.5 
JE 833 L9 4  2 1  14.6 3.62 1.15 14.6 
JE 833 L11 7 some cortex 2 1 1 4.26 2.3 0.55 4.8 
JE 833 L16 7 no cortex 2 1 1 2.99 1.34 0.43 1.6 
JE 833 L19 7 no cortex 2 1 1 3.42 2.21 0.5 3.2 
JE 833 L5 18 on a partial cortical flake (triangular form) 4 2 0 4.3 4.51 1.45 15.7 
JE 835 L2 1 frag. 2 1 1 6.36 3.89 2.92 63.4 
JE 835 L1 3  2 1 1 7.01 5.49 2.31 86.2 
JE 835 L23 3  4 2 0 3.22 2.86 0.73 6.1 
JE 835 L10 4  2 1 1 3.11 1.69 0.68 3.3 
JE 835 L11 4  2 1 1 3.24 2.52 0.81 4.4 
JE 835 L12 4  2 1 1 4.96 2.49 0.77 9.4 
JE 835 L13 4  2 1 1 4.16 3.49 0.57 8 
JE 835 L14 4  2 1 1 4.54 2.58 0.77 7.4 
JE 835 L16 4  2 1 1 3.46 1.94 0.56 3.2 
JE 835 L18 4  2 1 1 4.23 3.01 0.75 10.6 
JE 835 L19 4  2 1 1 3.03 1.83 0.34 1.8 
JE 835 L20 4  2 1 1 5.5 4.25 0.91 19.4 
JE 835 L21 4  2 1 1 4.43 3.55 1.26 12.6 
JE 835 L22 4  2 1 1 4.54 2.73 0.63 8.4 
JE 835 L24 4  2 2 0 2.22 1.8 0.41 2 
JE 835 L3 4  2 1 1 1.84 1.5 0.37 1 
JE 835 L4 4  2 1 1 2.11 1.09 0.71 1.1 
JE 835 L5 4  2 1 1 5.63 2.41 0.96 11.2 
JE 835 L6 4  2 1 1 3.24 2.11 0.45 4.2 
JE 835 L8 4  2 1 1 5.28 3.45 1.2 19.8 
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Artifact 
# 
Artifact 
Type Comments Material Type Texture Variety
Length 
(cm) 
Width 
(cm) 
Thickness 
(cm) 
Weight 
(g) 
JE 835 L9 4  2 1 1 2.7 1.22 0.55 1.4 
JE 835 L7 7 present cortex (50%) 2 1 1 5.47 2.06 0.74 8.6 
JE 835 L15 8 no cortex 2 1 1 3.11 2.3 0.94 7 
JE 835 L17 8 some cortex 2 1 1 3.94 2.31 1.45 10.8 
JE 840 L7 1 frag. 2 1 1 5.42 3.39 1.91 42.5 
JE 840 L8 1 frag. 2 1 1 5.47 4.29 2.34 52.1 
JE 840 L10 2  2 1 1 6.58 5.02 1.94 62.7 
JE 840 L5 2  2 1 1 5 3.9 1.34 20.5 
JE 840 L6 2  2 1 1 5.6 3.46 1.59 26 
JE 840 L9 3  2 1 1 6.05 3.34 1.87 41.4 
JE 840 L1 4  2 1 1 4.03 2.05 0.99 9.4 
JE 840 L2 4  2 1 1 3.66 3.43 0.62 7.6 
JE 840 L3 4  2 1 1 4.44 2.69 0.91 10 
JE 840 L4 4  2 1 1 5.05 2.24 1.14 14.8 
JE 842 L1 4  2 1 1 3.68 2.74 1.18 10.7 
JE 842 L2 4  2 1 1 3.82 2.4 1.1 8.7 
JE 845 L4 3  4 3 0 3.65 1.87 0.98 4.7 
JE 845 L9 3  2 1 1 8.01 4.24 1.34 35.2 
JE 845 L1 4  2 2 0 3.47 2.65 0.79 6.5 
JE 845 L10 4  2 1 1 3.22 1.81 0.65 3.5 
JE 845 L11 4  2 1 1 4.82 2.22 0.8 7.1 
JE 845 L2 4  4 3 0 3.12 2.31 0.62 3.7 
JE 845 L5 4  4 3 0 3.95 2.49 0.83 7.8 
JE 845 L6 4  2 1 1 5.43 3.49 1.04 17.5 
JE 845 L7 4  2 1 1 2.22 1.68 0.53 1.4 
JE 845 L3 8  4 3 0 3.03 1.82 0.85 3.9 
JE 845 L8 17 Retouch along two margins and the platform-two converging sides 4 3 0 6.21 8.57 1 64.8 
JE 846 L11 3  2 1 1 5.83 4.44 1.18 32.4 
JE 846 L12 3  2 1 1 5.92 5.85 1.42 37.2 
JE 846 L3 3  4 3 0 5.99 3.68 1.48 29.2 
JE 846 L4 3  4 3 0 4.11 2.47 0.84 6.6 
JE 846 L6 3  4 3 0 5.21 3.98 1.12 18.5 
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Artifact 
# 
Artifact 
Type Comments Material Type Texture Variety
Length 
(cm) 
Width 
(cm) 
Thickness 
(cm) 
Weight 
(g) 
JE 846 L8 3  4 3 0 6.13 4.52 0.84 20.4 
JE 846 L9 3  4 3 0 5.13 2 0.78 8.1 
JE 846 L10 4  4 3 0 6.45 5.29 1.14 32.8 
JE 846 L2 4  4 3 0 3.94 3.24 0.74 8.1 
JE 846 L5 4  4 3 0 4.99 3.38 1.01 15.7 
JE 846 L7 4  4 3 0 3.8 2.39 0.51 3.7 
JE 846 L1 8 With cortex 4 3 0 8.8 4.26 1.72 57.1 
JE 847 L16 1 Core fragment with cortex 2 1 1 7.55 4.44 2.43 70.6 
JE 847 L18 2  4 3 0 4.54 4.34 0.75 11.7 
JE 847 L10 3  2 1 1 4.01 2.4 0.85 8 
JE 847 L11 3 Cortex on the platform only 2 1 1 6.27 4.64 1.05 26.8 
JE 847 L13 3 Cortex on the platform only 2 1 1 5.6 2.39 1.27 18.1 
JE 847 L17 3  2 1 1 8.68 6.64 1.89 83.4 
JE 847 L9 3  2 1 1 6.75 3.17 0.81 18.2 
JE 847 L1 4  2 1 1 2.23 1.77 0.3 1 
JE 847 L12 4  2 1 1 6.88 3.85 1.94 56.1 
JE 847 L14 4  2 1 1 5.77 3.2 0.85 14.7 
JE 847 L15 4  2 1 1 5.99 4 1.2 22.7 
JE 847 L2 4  2 1 1 4.66 3.21 1.18 14.7 
JE 847 L4 4  2 1 1 2.62 1.68 0.33 1.6 
JE 847 L5 4  2 1 1 3.37 2.27 0.43 3.6 
JE 847 L6 4  2 1 1 3 1.91 0.6 2.6 
JE 847 L7 4  2 1 1 2.7 1.97 0.26 1.1 
JE 847 L8 4  2 1 1 3.87 3.08 0.69 6.7 
JE 847 L20 6  1 0 4 1.56 0.97 0.4 0.6 
JE 847 L3 6 Broken Partial Cort. Flake 2 1 1 5.69 3.63 1.85 17.5 
JE 847 L19 8  1 0 4 2.79 1.37 0.48 1.8 
JE 848 L11 1  2 1 1 5.3 2.18 0.6 7.2 
JE 848 L6 1  4 2 0 5.19 3.66 1.15 22.3 
JE 848 L1 2  4 2 0 8.33 6.41 2.48 103 
JE 848 L14 3  2 1 1 7.89 4.56 0.95 37.9 
JE 848 L15 3 Cortex on the platform only 2 1 1 6.2 4.44 1.67 36.3 
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Artifact 
# 
Artifact 
Type Comments Material Type Texture Variety
Length 
(cm) 
Width 
(cm) 
Thickness 
(cm) 
Weight 
(g) 
JE 848 L2 3 Cortex on the platform only 4 2 0 4.77 3.73 1.13 17 
JE 848 L5 3 Cortex on the platform only 4 2 0 6.6 4.05 1.15 32.3 
JE 848 L8 3  2 1 1 3 1.88 0.43 1.8 
JE 848 L9 3 Cortex on the platform only 2 1 1 4.17 3.72 1.26 10 
JE 848 L10 4  2 1 1 3.75 2.87 0.84 9.7 
JE 848 L12 4  2 1 1 3.61 2.3 0.84 9.9 
JE 848 L13 4  2 1 1 3.19 3 1.05 8.6 
JE 848 L3 4  4 2 0 4.99 4.55 0.83 16.1 
JE 848 L4 4  4 2 0 3.89 2.06 0.7 5.5 
JE 848 L7 8  4 2 0 5.38 4.17 1.67 31.6 
JE 860 L10 2  4 2 0 5.77 4.4 1.18 27.4 
JE 860 L13 3 Cortex on the platform only 4 2 0 3.33 1.86 0.78 4.6 
JE 860 L6 3 Cortex on the platform and distal end - bipolar flake? 4 2 0 3.28 3 0.72 5.6 
JE 860 L8 3 Cortex on the platform only 2 1 1 7.8 4.51 2.04 68.9 
JE 860 L1 4  2 1 1 1.94 1.88 0.27 0.5 
JE 860 L14 4  4 2 0 5.02 2.44 1.42 17.6 
JE 860 L15 4  4 2 0 2.49 2.09 0.58 2.6 
JE 860 L3 4  2 1 1 2.81 2.06 0.52 2 
JE 860 L5 4  2 1 1 4.29 1.74 0.94 5.5 
JE 860 L7 4  2 1 1 2.79 2 0.85 3.2 
JE 860 L12 6 Broken Par. Cort., Flake Cortex on the platform only 4 2 0 4.43 2.8 0.65 7.5 
JE 860 L2 6 Broken Int. Flake 2 1 1 2.22 1.66 0.51 1.6 
JE 860 L9 6 Broken Int. Flake Unidentified   5.72 3.54 1.32 26.5 
JE 860 L16 7  2 1 1 3.56 2.2 1.08 6.2 
JE 860 L4 7  2 1 1 3.25 1.78 0.55 4.1 
JE 860 L11 8  4 2 0 4.3 2.14 2.1 17.4 
JE 862 L10 2  4 2 0 3.93 2.19 0.92 6.8 
JE 862 L4 3  2 1 1 5.08 3.94 2.54 46.7 
JE 862 L8 3  2 1 1 4.02 2.91 1.04 9.9 
JE 862 L11 4  4 2 0 3.68 1.72 0.68 4 
JE 862 L5 4  2 1 1 2.3 1.97 0.48 1.9 
JE 862 L6 4  2 1 1 3.92 3.13 1 9.4 
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Artifact 
# 
Artifact 
Type Comments Material Type Texture Variety
Length 
(cm) 
Width 
(cm) 
Thickness 
(cm) 
Weight 
(g) 
JE 862 L2 6 Broken part. Cort. Flake; Cortex on platform only 2 1 1 3.43 2.45 1.2 7.8 
JE 862 L1 7  2 3 0 4.9 3.72 1.03 16.3 
JE 862 L3 7  2 1 1 3.44 2.91 0.97 9.6 
JE 862 L9 7  4 2 0 5.91 3.04 1.75 25.7 
JE 862 L7 17 
Large Cort. Flake w/ retouch on both lateral edges that forms a 
point on the distal margin, side retouch 2 1 1 9.14 4.19 1.14 54 
JE 863 L2 3  4 2 0 4.02 2 0.75 5.8 
JE 863 L3 3  2 1 1 4.14 0.343 1.25 16.1 
JE 863 L5 3 Cortex on platform only 4 2 0 4.81 4.1 0.9 16.4 
JE 863 L7 3  4 2 0 5.34 5.03 2.38 54.4 
JE 863 L4 4  4 2 0 4.84 3.12 1.1 13.7 
JE 863 L6 4  4 2 0 4.92 4.08 1.55 28.7 
JE 863 L1 7  2 2 0 22.8 1.89 0.22 0.9 
JE 864 L15 1 Core Fragment 2 1 1 3.89 1.9 2.25 13.3 
JE 864 L6 1 Core Frag w/ cortex 2 1 1 4.74 2.8 1.64 22.5 
JE 864 L17 3 Cortex on platform only 2 1 1 3.88 2.76 0.83 6 
JE 864 L2 3  2 1 1 3.96 2.45 0.72 7.1 
JE 864 L5 3 Cortex on platform only 2 1 1 4.12 2.36 0.96 9.2 
JE 864 L1 4  2 1 1 3.7 2.75 0.63 6.1 
JE 864 L10 4  2 1 1 3.36 2.6 1.27 7.7 
JE 864 L12 4  2 1 1 4.31 2.74 1.49 18.5 
JE 864 L14 4  2 1 1 2.81 1.34 0.44 2.7 
JE 864 L18 4  2 1 1 2.59 2.04 0.63 2.4 
JE 864 L19 4  1 0 4 2.54 2.15 0.55 2.8 
JE 864 L7 4  2 1 1 4.99 2.9 0.88 10.5 
JE 864 L8 4  2 1 1 5.68 3.1 0.58 6.4 
JE 864 L9 4  2 1 1 4.22 3.22 1.27 16 
JE 864 L16 6 Broken Int. Flake 2 1 1 4.32 2.95 1.06 10.2 
JE 864 L11 7  4 2 0 6.01 4.18 1.48 33.5 
JE 864 L3 7  2 1 1 5.43 2.74 1.09 15.8 
JE 864 L4 7  2 1 1 3.9 3.04 0.88 7.2 
JE 864 L13 8  2 1 1 3.3 1.74 1 5.5 
JE 864 L20 8  1 0 4 2.3 1.67 0.64 1.9 
649
Site 
Artifact 
# 
Artifact 
Type Comments Material Type Texture Variety
Length 
(cm) 
Width 
(cm) 
Thickness 
(cm) 
Weight 
(g) 
JE 865 L6 1 Core Frag. 2 1 1 4.57 3.78 2.66 37.1 
JE 865 L7 2  4 2 0 6.73 5.25 3.4 92.8 
JE 865 L10 3  2 2 0 3.25 2.29 0.78 5.5 
JE 865 L11 3  2 2 0 3.41 3.23 1.18 7.8 
JE 865 L4 3  2 1 1 3.77 3.03 0.85 8.6 
JE 865 L9 3 Cortex on platform only 4 2 0 5.13 0.378 1.06 21.2 
JE 865 L3 4  2 1 1 4.25 3 0.67 6.6 
JE 865 L5 4  2 1 1 2.72 2.05 0.72 4.2 
JE 865 L2 6 Broken Int. Flake 2 1 1 3.17 2.9 1.05 6.9 
JE 865 L8 6 Broken Lipped Int. Flake 2 1 1 3.86 2.22 0.71 6 
JE 865 L12 8  1 0 4 2.8 1.83 1.52 6.6 
JE 865 L1 17 
Large Int. Flake w/ retouch on the right margin and proximal end of 
dorsal surface 2 1 1 9.75 3.01 1.93 72.8 
JE 867 L11 3 Cortex on platform only 4 2 0 3.03 1.88 0.44 2.7 
JE 867 L3 3  2 1 1 6.17 2.97 1.5 28.2 
JE 867 L5 3 Cortex on platform only 4 2 0 4.49 2.73 1.03 10 
JE 867 L7 3 Cortex on platform only 4 2 0 3.89 3.62 0.87 13.2 
JE 867 L1 4  4 2 0 5.55 4.5 2.2851.2  
JE 867 L10 4  4 2 0 4.17 2.84 1.16 12.3 
JE 867 L12 4  4 2 0 1.99 1.66 0.75 1.7 
JE 867 L2 4  2 1 1 4.7 3.99 0.7 10.8 
JE 867 L6 4  4 2 0 2.8 1.83 0.33 1.5 
JE 867 L8 4  4 2 0 4.04 1.68 0.9 5.8 
JE 867 L9 4  4 2 0 3.62 2.2 0.96 6.7 
JE 867 L4 7 With cortex 2 1 1 4.58 2.92 0.95 14 
JE 869 L10 2  4 2 0 3.87 2.67 1.28 10.1 
JE 869 L11 3  4 2 0 5.49 4.1 1.44 29.9 
JE 869 L13 3  4 2 0 4.04 2.35 1.35 11.6 
JE 869 L3 3 Cortex on platform only 4 2 0 3.89 1.6 1.03 5.4 
JE 869 L4 3  4 2 0 4.27 2.29 0.67 5.3 
JE 869 L5 3 Cortex on platform only 4 2 0 3 2.41 0.79 3.5 
JE 869 L7 3 Cortex on platform only 4 2 0 4.7 3.35 1.12 15.8 
JE 869 L1 4  4 2 0 3.14 1.41 0.66 1.7 
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(cm) 
Width 
(cm) 
Thickness 
(cm) 
Weight 
(g) 
JE 869 L14 4  4 2 0 4.66 2.53 1.22 11.1 
JE 869 L6 4  4 2 0 3.93 3.31 1.11 12.5 
JE 869 L8 4  4 2 0 5.77 3.19 1.08 20.2 
JE 869 L9 4  4 2 0 6 4.58 1.52 32.6 
JE 869 L2 7  4 2 0 2.96 1.94 0.94 3.5 
JE 869 L12 8  4 2 0 4.86 2.04 0.78 7.8 
JE 871 L1 1 Core Fragment 2 1 1 4.7 3.93 1.65 23.5 
JE 871 L3 2  2 3 0 4.74 2.8 0.81 10.4 
JE 871 L2 3 Cortex on platform only 4 2 0 5.3 2.48 0.85 9.8 
JE 871 L4 3 Cortex on platform only 2 3 0 3.68 1.79 0.49 3.9 
JE 871 L5 3 Cortex on platform only 2 3 0 2.23 2.08 0.5 1.6 
JE 871 L6 3 Cortex on platform only 2 3 0 2.48 1.48 0.36 0.9 
JE 871 L9 3  1 0 3 2.47 2.03 1.35 5.3 
JE 871 L12 4  1 0 4 1.71 1.12 0.43 0.7 
JE 871 L11 6 Broken Int. Flake 1 0 3 1.22 1.18 0.36 0.4 
JE 871 L7 6 Broken Part. Cort. Flake cortex on platform only 2 3 0 1.77 1.39 0.33 0.8 
JE 871 L10 7  1 0 4 2.61 1.95 0.73 3.2 
JE 871 L8 8  2 3 0 2.16 1.63 0.73 2 
JE 872 L7 2  2 1 1 4.34 3.37 1.28 14.3 
JE 872 L1 3  4 2 0 5.79 4.88 1.94 59.8 
JE 872 L2 3  4 2 0 4.26 3.64 0.98 15.8 
JE 872 L4 3  4 2 0 3.73 3.44 0.93 11 
JE 872 L5 3 Cortex on platform only 2 1 1 4.66 3.76 0.74 11.7 
JE 872 L6 3  2 1 1 6.17 31.3 1.76 24.4 
JE 872 L8 3 Cortex on platform only 2 1 1 4.2 3.13 1.88 21 
JE 872 L9 4  1 0 4 1.97 1.62 0.53 1.7 
JE 872 L3 7  4 2 0 6.03 4.06 0.89 18 
JE 874 L8 2  4 2 0 5.04 3.65 1.47 22.1 
JE 874 L6 3  4 2 0 5.05 3.96 1.02 16.1 
JE 874 L7 3  4 2 0 3.8 2.66 0.61 7 
JE 874 L9 3  2 1 1 4.2 2.66 0.81 8.1 
JE 874 L1 4  2 1 1 3.67 3.22 0.79 7.8 
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(cm) 
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Thickness 
(cm) 
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(g) 
JE 874 L2 4  2 1 1 3.3 2.13 0.81 3.1 
JE 874 L4 4  2 1 1 3.28 2.94 0.67 5.3 
JE 874 L5 4  2 1 1 2.46 1.3 0.31 0.9 
JE 874 L3 6 Broken Lipped Int. Flake 4 2 0 3.55 2.82 1.24 9.1 
JE 874 L10 7  2 1 1 4.39 3.52 1.3 21.9 
JE 874 L12 7 With cortex 2 1 1 3.05 2.06 0.46 2.9 
JE 874 L11 18 
Utilized Int. Flake w/ a series of small use scars on the left dorsal 
margin 2 1 1 3.37 3.56 1.49 18.5 
JE 877 L2 3 Cortex on platform only 7 0 0 5.29 3.7 0.81 14.7 
JE 877 L1 4  4 2 0 6.64 4.19 1.75 46 
JE 877 L3 4  2 1 1 3.53 2.56 0.68 5.2 
JE 877 L5 4  1 0 4 3.35 2.21 0.78 5.4 
JE 877 L4 6 Broken Lipped Int. Flake 1 0 4 2.55 1.49 0.43 1.3 
JE 882 L2 2  1 0 4 3.43 3.03 0.93 7.7 
JE 882 L8 2 My favorite flake 1 0 5 3.78 2.11 0.75 5.6 
JE 882 L3 3  1 0 4 4.21 2.02 0.87 5.4 
JE 882 L4 3 Cortex on platform only 1 0 4 1.84 1.48 0.79 2 
JE 882 L5 3 Cortex on platform only 1 0 5 3.25 2.3 0.92 5.7 
JE 882 L1 4  2 1 1 2.31 1.95 0.53 2.2 
JE 882 L11 4  1 0 5 1.3 0.89 0.26 0.4 
JE 882 L7 6 Cortex on platform only 1 0 4 3.55 2.42 0.43 3.7 
JE 882 L9 6 Broken Part. Cort. Flake 1 0 4 1.78 0.95 0.45 0.8 
JE 882 L10 7 With cortex 1 0 5 1.99 0.97 0.26 0.6 
JE 882 L6 8  1 0 5 2.76 1.06 0.35 1.3 
JE 883 L3 3  1 0 4 3.89 2.65 0.66 5.7 
JE 883 L4 3  1 0 4 3.2 1.53 0.67 2.6 
JE 883 L7 3  1 0 4 1.77 1.42 0.38 0.8 
JE 883 L1 4  2 1 1 3.11 1.91 0.95 5 
JE 883 L6 4  1 0 5 2.97 1.67 0.5 1.9 
JE 883 L2 7 With cortex 1 0 5 2.32 1.48 0.78 2.1 
JE 883 L5 7  1 0 5 1.93 1.07 0.18 0.5 
JE 883 L8 7 With cortex 1 0 5 2.95 1.74 0.37 1.7 
JE 884 L1 4  2 1 1 2.39 1.65 1.11 2.8 
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Artifact 
Type Comments Material Type Texture Variety
Length 
(cm) 
Width 
(cm) 
Thickness 
(cm) 
Weight 
(g) 
JE 884 L5 4  1 . 5 3.08 1.74 0.73 3.1 
JE 884 L6 4  1 0 5 1.84 1.33 0.29 0.6 
JE 884 L3 6 Broken Int. Flake 1 0 4 2.56 1.96 0.33 1.5 
JE 884 L4 6 Broken Int. Flake 1 0 4 1.94 1.21 0.37 1.2 
JE 884 L2 7  1 0 4 2.95 1.95 0.32 2.1 
JE 884 L7 7  1 0 4 2.78 2.17 1.13 3.3 
JE 887 L11 1 Tested Quartz Crystal 1 0 4 5.11 2.76 2.01 28.6 
JE 887 L1 3 Cortex on platform only 4 2 0 5.9 4.44 0.84 19.8 
JE 887 L3 3 Cortex on platform only 4 2 0 3.52 2.58 0.85 5.9 
JE 887 L4 3  2 1 1 3.86 2.56 1.62 15.7 
JE 887 L2 4  4 2 0 6.82 5.44 1.38 60.1 
JE 887 L7 4  2 1 1 3.26 2.73 0.61 4.8 
JE 887 L8 4  1 0 3 3.06 1.97 0.89 3.3 
JE 887 L9 4  1 0 4 2.5 1.35 0.5 1.6 
JE 887 L5 6 Broken Int. Flake 2 1 1 7.08 3.15 1.03 25.7 
JE 887 L10 7  1 0 4 2.71 2.35 0.39 2.3 
JE 887 L6 8  2 1 1 3.6 2.32 1.24 11.9 
JE 889 L1 3 Cortex on platform only 4 2 0 4.37 3.46 1.05 14.1 
JE 889 L12 3  1 0 4 2.47 1.4 0.41 1.2 
JE 889 L4 3 Cortex on platform only 4 2 0 2.76 1.72 0.45 2.2 
JE 889 L5 3  4 2 0 5.5 5.17 1.7 36.4 
JE 889 L7 3 Cortex on platform only 2 1 1 4.24 2.16 0.89 8.3 
JE 889 L8 3 Cortex on platform only 2 1 1 7.58 3.95 2.4 66.8 
JE 889 L13 4  1 0 4 2.45 0.98 0.42 1 
JE 889 L14 4  1 0 3 2.05 1.73 0.48 1.5 
JE 889 L2 4  4 2 0 5.41 2.98 0.75 11.8 
JE 889 L10 6 Broken Part. Cort. Flake 7 0 0 3.81 2.6 0.88 7.6 
JE 889 L11 6 Broken Int. Flake 2 1 1 4.27 3.38 1.31 14.7 
JE 889 L3 7  4 2 0 4.17 2 0.7 5.1 
JE 889 L9 7  2 1 1 3.13 2 0.64 3.3 
JE 889 L6 17 Part. Cort. Flake w/ retouch along the left dorsal margin 4 2 0 3.95 3.39 0.93 14.6 
JE 890 L7 1 Core frag. With cortex 4 2 0 5.76 4.66 2.89 68.4 
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(cm) 
Width 
(cm) 
Thickness 
(cm) 
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(g) 
JE 890 L10 3  4 2 0 5.22 3.84 1.1 20.1 
JE 890 L6 3  2 1 1 5.83 4.64 1.24 29.6 
JE 890 L4 4  2 1 1 4.7 3.7 1.52 22.6 
JE 890 L5 4  7 0 0 4.42 2.68 0.92 6.7 
JE 890 L8 4  4 2 0 2.5 2.38 0.63 2.6 
JE 890 L9 4  4 2 0 4.83 2.65 1.04 7.4 
JE 890 L11 6 Broken Part. Cort. Flake 4 2 0 3.31 3.02 1.07 9.7 
JE 890 L3 6 Broken Part. Cort. Flake 1 0 4 2.22 1.47 0.38 1.4 
JE 890 L2 7  1 0 4 2.15 1.17 0.31 0.7 
JE 890 L1 8 With cortex 1 0 4 4.25 3.02 1.86 25.8 
JE 891 L17 2  2 1 1 5.09 3.3 1.08 20.7 
JE 891 L4 2  4 2 0 5 2.64 0.97 13.3 
JE 891 L1 3 Cortex on platform only 4 2 0 5.9 3.4 1.07 21.7 
JE 891 L10 3  2 1 1 3.96 3.11 0.78 11 
JE 891 L11 3 Cortex on platform only 4 2 0 3.38 1.73 0.57 4.5 
JE 891 L16 3  1 0 3 3.7 0.015 0.87 9.3 
JE 891 L18 3  2 1 1 3 2.51 0.72 5.1 
JE 891 L3 3 Cortex on platform only 4 2 0 4.16 2.96 0.66 5.6 
JE 891 L7 3  2 1 1 4.3 3.9 1.22 18.4 
JE 891 L12 4  2 1 1 3.87 2.35 0.57 3.8 
JE 891 L15 4  2 0 0 1.91 1.56 0.42 1 
JE 891 L19 4  2 1 1 4.17 3.73 0.69 9.2 
JE 891 L2 4  4 2 0 4.27 2.68 1.51 10 
JE 891 L5 4  4 2 0 5.16 2.71 1.29 16.9 
JE 891 L8 4  2 1 1 3.69 3.3 0.83 10.2 
JE 891 L9 4  2 1 1 3.59 2.71 0.49 4.2 
JE 891 L13 7 With cortex 2 1 1 2.73 1.95 0.44 2.1 
JE 891 L14 7  2 1 1 1.88 1 0.25 0.4 
JE 891 L20 7 With cortex 2 1 1 4.88 2.75 0.93 12.6 
JE 891 L6 17 
Large clunky flake w/ rough retouch on both lateral margins - 
possible early stage uniface or limace 4 2 0 6.02 2.89 2.13 32.5 
JE 892 L1 2  4 2 0 5.39 5.01 1.85 41.5 
JE 892 L2 3  4 2 0 4.44 2.62 1.06 11.7 
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(cm) 
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JE 892 L3 3 Cortex on platform only 4 2 0 2.95 2.3 0.99 4.8 
JE 892 L8 3  1 0 4 3.35 2.19 0.39 2.1 
JE 892 L10 4  1 0 5 1.82 1.41 0.37 0.9 
JE 892 L5 4  1 0 3 2.38 2.21 0.6 2.6 
JE 892 L6 4  1 0 4 2.47 1.67 0.62 2.3 
JE 892 L4 7  1 0 4 2.32 1.37 0.72 2.2 
JE 892 L7 7  1 0 4 2.26 1.5 0.32 1 
JE 892 L9 7  1 0 4 1.8 1.52 0.33 0.8 
JE 898 L2 1 Small pyramidial - shaped core- exhausted 2 1 1 5.39 2.9 2.59 37.9 
JE 898 L4 1 Core Frag. 2 1 1 4.72 2.95 2.22 26.3 
JE 898 L5 3  4 2 0 4.22 3.86 1.21 15.8 
JE 898 L3 4  2 1 1 5.73 4.64 1.05 27.4 
JE 898 L7 4  1 0 4 1.61 1.41 0.34 0.7 
JE 898 L6 8  2 1 1 2.28 1.52 0.84 2.9 
JE 898 L8 8  1 0 3 4.83 2.52 1.74 19.9 
JE 898 L1 15  2 1 1 8.34 5.99 2.72 145.3 
JE 902 L5 3  4 2 0 6.33 4.45 1.83 34.7 
JE 902 L6 3  1 0 5 2.29 1.43 0.3 1 
JE 902 L2 4  2 1 1 5.23 3.12 0.64 11.9 
JE 902 L1 7  2 1 1 2.47 2.12 0.32 1.7 
JE 902 L3 8  2 1 2 4.77 3.05 1.49 20.2 
JE 902 L4 8  2 1 1 4.73 3.83 1.38 24.9 
JE 904 L14 1 Fragment of a multidirectional core 5 0 10 4.48 3.71 1.92 27.4 
JE 904 L4 3  4 2 0 5.39 3.54 1.01 12.3 
JE 904 L7 3 Cortex on platform only 4 2 0 3.71 0.346 0.85 7.2 
JE 904 L8 3 Cortex on platform only 2 1 1 3.2 2.46 0.8 7.6 
JE 904 L13 4  5 0 5 2.32 1.59 0.52 2.1 
JE 904 L2 4  4 2 0 6.44 4.39 1.8 57 
JE 904 L3 4  4 2 0 3.52 2.92 0.75 8.1 
JE 904 L5 4  4 2 0 4.5 1.34 0.58 2.9 
JE 904 L6 4  4 2 0 1.84 1.6 0.31 0.7 
JE 904 L9 4  2 1 1 4.08 3.11 0.82 9.5 
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JE 904 L10 7  1 0 4 2.47 1.77 0.61 3.4 
JE 904 L11 7  1 0 4 1.78 1.45 0.3 0.6 
JE 904 L12 8  1 0 4 3.52 1.84 0.84 4.2 
JE 904 L1 19 Small hammerstone w/ battering on both ends 2 3 0 5.22 3.55 3.07 77.8 
JE 908 L1 1 Pyramidal - shaped core w/ cortex 4 2 0 7.27 5.98 3.79 162 
JE 908 L19 1 Core Frag-multidirectional 2 3 0 4.9 3.72 1.9 35.6 
JE 908 L2 2  4 2 0 6.9 4.64 1.36 44.3 
JE 908 L3 2  4 2 0 5.33 3.06 0.82 13.9 
JE 908 L12 3  4 2 0 4.26 3.77 1.55 18.9 
JE 908 L13 3  4 2 0 3.7 1.79 0.43 2.8 
JE 908 L14 3  2 1 1 4.84 4.75 1.2 24.3 
JE 908 L15 3  2 1 1 5.09 2.79 1.17 14.2 
JE 908 L4 3  4 2 0 7.17 2.26 1.08 19.7 
JE 908 L7 3 Cortex on platform only 4 2 0 5.03 3.33 1.31 15.5 
JE 908 L8 3  4 2 0 3.83 3.38 0.9 7.2 
JE 908 L9 3  4 2 0 4.12 3.13 0.98 10 
JE 908 L11 4  4 2 0 3.16 1.6 0.62 3 
JE 908 L16 4  2 1 1 3.57 2.36 0.89 6.9 
JE 908 L17 4  2 1 1 3.19 2.63 0.41 3 
JE 908 L18 4  2 1 1 2.21 1.5 0.48 1.5 
JE 908 L5 4  4 2 0 4.66 3.64 1.2 23.1 
JE 908 L10 6 Broken Int. Flake 4 2 0 3.96 2.43 0.7 6.1 
JE 908 L6 6 Broken Part. Cort. Flake 4 2 0 3.9 3.39 0.82 8.8 
JE 909 L6 1 Core Frag. 2 1 1 3.66 3.18 2.24 28.2 
JE 909 L14 2  4 2 0 3.82 2.59 0.7 6.1 
JE 909 L10 3 Cortex on platform only 2 1 1 3.14 2.68 0.53 3 
JE 909 L13 3  4 2 0 4.22 2.63 0.62 6.5 
JE 909 L2 3 Cortex on platform only 2 1 1 7.03 5.19 2.32 59.1 
JE 909 L1 4  2 1 1 3.24 2.11 1 4.7 
JE 909 L11 4  2 1 1 3.72 2.08 0.85 5.7 
JE 909 L12 4  2 1 1 2.74 1.92 0.64 4.1 
JE 909 L16 4  2 1 1 1.6 1.27 0.33 0.5 
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Thickness 
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(g) 
JE 909 L17 4  1 0 4 2.8 1.95 0.3 1.7 
JE 909 L18 4  1 0 3 2.03 1.84 0.51 1.7 
JE 909 L3 4  2 1 1 3.68 2.53 0.97 6.1 
JE 909 L7 6 Broken Part. Cort. Flake 2 1 1 3.72 2.94 1.17 10.7 
JE 909 L9 6 Broken Int. Flake 2 1 1 3.02 1.94 0.39 1.9 
JE 909 L15 7  4 2 0 2.98 2.6 0.57 3.3 
JE 909 L19 7 With cortex  2 1 1 4 2.41 0.6 6.7 
JE 909 L5 7  2 1 1 3.88 2.3 1.31 11.5 
JE 909 L8 8  2 1 1 2.64 2.81 1.17 20.7 
JE 909 L4 18 Int. flake w/ a series of use scars on the distal margin  2 1 1 3.34 4.14 1.48 19.6 
JE 910 L1 2  1 0 4 5.42 3.03 1.85 24.8 
JE 910 L4 2  4 2 0 3.35 2.44 0.97 6.6 
JE 910 L2 3  1 0 3 3.03 2.71 0.89 7.8 
JE 910 L3 3  4 2 0 6.55 4.07 1.23 33.6 
JE 910 L9 3  2 1 1 3.31 1.81 0.48 3.4 
JE 910 L6 4  2 1 1 4.08 2.35 0.74 6.4 
JE 910 L7 4  2 1 1 5.37 4.09 1.44 24 
JE 910 L5 6 Broken Int. Flake 2 1 1 3.29 1.93 0.64 4.8 
JE 910 L8 8  2 1 1 4.67 3.52 2.17 24.7 
JE 911 L12 1 Core. Frag. w/ cortex 2 1 1 4.82 3.45 1.67 26.8 
JE 911 L8 1 exhausted small core - pyramidal form 2 1 1 4.8 4.6 2.03 48.2 
JE 911 L9 1 Core Frag. 2 1 1 4.13 2.6 2.77 28.1 
JE 911 L15 3  2 1 1 2.54 1.98 0.61 3.1 
JE 911 L2 3  1 0 4 2.23 1.92 0.46 2 
JE 911 L4 3 Cortex on platform only 4 2 0 3.84 2.79 1.24 14.1 
JE 911 L5 3  2 1 1 3.82 3.03 0.92 7.3 
JE 911 L6 3  4 2 0 6.13 4.69 2.53 62 
JE 911 L7 3  2 1 1 4.13 3.09 0.58 7.8 
JE 911 L10 4  2 1 1 4.02 3.71 1.75 26.9 
JE 911 L11 4  2 1 1 3.7 2.62 1.07 10.2 
JE 911 L16 4  2 1 1 2.69 1.89 1.19 3.6 
JE 911 L17 4  2 1 1 1.99 1.32 0.35 1 
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JE 911 L1 6 Broken Int. Flake 1 0 4 2.77 2.24 0.54 3.6 
JE 911 L18 6 Broken Part. Cort. Flake 2 1 1 3.56 2.55 1.03 8 
JE 911 L14 7  2 1 1 3.24 2.16 0.56 5.2 
JE 911 L13 8 With cortex 2 1 1 2.94 2.61 0.99 8 
JE 911 L3 8  1 0 4 2.26 1.25 0.52 1.4 
JE 913 L12 3  2 1 1 2.79 2.08 0.68 3.8 
JE 913 L17 3  4 2 0 4.15 2.36 1.07 9.1 
JE 913 L2 3  4 3 0 6.83 4.2 1.35 35.7 
JE 913 L20 3 Cortex on platform only 1 0 5 2.28 1.77 0.47 1.4 
JE 913 L6 3  2 1 1 5.67 3.03 1.02 11.9 
JE 913 L7 3  2 1 1 3.56 2.17 0.67 6 
JE 913 L1 4  2 1 1 6.68 6.17 1.86 74.8 
JE 913 L14 4  2 1 1 2.94 1.32 0.44 1.1 
JE 913 L18 4  4 2 0 2.67 2.67 0.46 2.7 
JE 913 L3 4  2 1 1 5.11 3.47 1.34 28.3 
JE 913 L4 4  2 1 1 4.61 3.59 1.99 34.3 
JE 913 L5 4  4 2 0 5.42 3.56 1.17 16.5 
JE 913 L8 4  2 1 1 3.57 1.76 0.54 3.6 
JE 913 L10 6 Broken Part. Cort. Flake 2 1 1 2.85 2.24 1.41 5.7 
JE 913 L13 6 Broken Int. Flake 2 1 1 2.79 2.59 0.86 4.3 
JE 913 L15 6 Broken Int. Flake 2 1 1 2.44 1.55 0.67 2.1 
JE 913 L19 6 Broken Int. Flake 1 0 4 2.08 0.81 0.76 3 
JE 913 L11 7  2 1 1 3.15 2.16 0.89 5 
JE 913 L9 7  2 1 1 1.96 1.36 0.13 0.5 
JE 913 L16 8  2 1 1 2.51 1.1 0.7 1.4 
JE 916 L9 2  2 1 1 8.66 7.5 2.64 163.7 
JE 916 L1 3  4 2 0 7.34 4.72 1.1 44.5 
JE 916 L11 3  2 1 1 2.95 2.59 1.04 8.8 
JE 916 L13 3  2 1 1 4.66 3.12 0.98 12.1 
JE 916 L17 3  1 0 4 2.25 1.83 0.56 2.6 
JE 916 L2 3  4 2 0 4.36 3.44 1.15 13.5 
JE 916 L7 3  2 1 1 4.27 3.09 1.44 23.1 
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JE 916 L8 3 Cortex on platform only 2 1 1 5.33 3.07 0.97 15.7 
JE 916 L16 4  1 0 4 4.88 2.47 0.67 8.9 
JE 916 L18 4  1 0 4 1.64 1.4 0.48 0.8 
JE 916 L19 4  1 0 4 1.2 0.8 0.39 0.3 
JE 916 L3 4  4 2 0 6.27 2.32 0.8 10.8 
JE 916 L6 4  2 1 1 4.94 3.23 0.143 17.6 
JE 916 L10 7 With cortex 2 1 1 5.8 4.71 145 38.8 
JE 916 L4 7  4 2 0 7.21 3.54 0.94 23.4 
JE 916 L12 8  2 1 1 7.26 4.05 1.89 33.1 
JE 916 L14 8  2 1 1 2.55 1.93 0.56 1.8 
JE 916 L15 8  1 0 4 2.84 1.6 1.1 5 
JE 916 L5 8 With cortex 4 2 0 4.46 3.41 2.06 23.8 
JE 916 L20 18 
A part. Cort. Flake w/ a small series of use scars on the right ventral 
margin 5 0 15 3.29 1.88 0.91 6.2 
JE 917 L1 3  2 1 1 7.08 5.89 2.26 71.9 
JE 917 L10 3 Cortex on platform only 2 1 1 3.9 2.1 0.83 5.9 
JE 917 L14 3 Cortex on platform only 2 1 1 3.05 1.9 0.75 2.9 
JE 917 L15 3  4 2 0 7.18 4.4 1.24 32.4 
JE 917 L2 3  2 1 1 5.52 4.45 1.01 16.9 
JE 917 L3 3  2 1 1 5.34 3.83 0.93 18.9 
JE 917 L6 3 Cortex on platform only 2 1 1 3.46 3.01 1.24 8.7 
JE 917 L9 3  2 1 1 3.65 2.7 0.77 9.1 
JE 917 L13 4  2 1 1 2.44 1.72 0.5 2.3 
JE 917 L5 4  2 1 1 4.05 2.51 0.42 3.2 
JE 917 L7 4  2 1 1 2.42 2.15 0.67 3.4 
JE 917 L8 4  2 1 1 2.8 2.05 0.64 3.3 
JE 917 L16 6 Broken Int. Flake 2 2 0 3.98 2.71 0.46 4 
JE 917 L11 7  2 1 1 3.91 1.65 0.61 3.3 
JE 917 L12 8  2 1 1 3.89 3.39 1.07 8.9 
JE 917 L4 18 An Int. Flake w/ a series of use scars along the left dorsal margin 2 1 1 4.29 2.97 1.12 11.5 
JE 918 L1 3  2 1 1 3.84 3.28 0.75 9.8 
JE 918 L5 3 Cortex on platform only 2 1 1 3.61 1.95 0.97 8.4 
JE 918 L6 3  2 1 1 4.42 3.23 1.16 11.8 
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JE 918 L7 3  2 1 1 4.15 2.31 1.27 9.1 
JE 918 L10 4  2 1 1 2.31 1.38 0.37 0.8 
JE 918 L11 4  2 1 1 2.03 1.51 0.22 0.7 
JE 918 L4 4  2 1 1 5.08 3.4 1 17.5 
JE 918 L9 4  2 1 1 3.52 2.27 0.72 5.5 
JE 918 L8 6 Broken Part. Cort. Flake 2 1 1 3.09 1.93 0.51 1.8 
JE 918 L12 7  2 1 1 3.26 1.78 0.3 1.7 
JE 918 L3 7  2 1 1 2.68 2.07 0.59 2.5 
JE 918 L2 8  2 1 1 3.39 2.17 1.68 8.6 
JE 920 L2 3 Cortex on platform only 2 1 1 5.52 3.9 1.1 22.4 
JE 920 L3 3 Cortex on platform only 2 1 1 3.31 2.52 0.98 7.6 
JE 920 L4 4  2 1 1 3.87 3.66 1.04 13.4 
JE 920 L6 4  2 1 1 6.3 5.36 1.27 42.9 
JE 920 L1 7 With cortex 4 2 0 8.53 5 1.92 64.6 
JE 920 L5 7 With cortex 2 1 1 5.97 3.6 1.9 41 
JE 920 L7 18 
Large flake frag. w/ a small series of use scars along the right 
dorsal margin 2 1 1 4.86 8.35 2.59 68.8 
JE 921 L7 2  4 2 0 4.65 3.76 1.44 14.4 
JE 921 L11 3  2 1 1 2.29 0.99 0.45 0.9 
JE 921 L2 3  1 0 3 4.89 2.26 0.99 9.4 
JE 921 L5 3 Cortex on platform only 2 1 1 4.07 3.87 1.3 17 
JE 921 L6 3  2 1 1 4.37 3.11 0.92 10.9 
JE 921 L8 3  2 1 1 4.29 1.86 0.75 6.5 
JE 921 L1 4  1 0 3 2.44 1.99 0.42 1.9 
JE 921 L10 4  4 2 0 5.63 3.71 0.82 17.5 
JE 921 L3 4  2 1 1 3.15 2.24 0.69 5.7 
JE 921 L4 4  2 1 1 3.47 2.49 0.52 4.2 
JE 921 L9 6 Broken Part. Cort. Flake 2 1 1 3.51 2.78 0.81 6.5 
JE 923 L1 3  2 1 1 5.46 3.59 1.38 23.8 
JE 923 L2 3 Cortex on platform only 2 1 1 4.56 2.5 0.9 12 
JE 923 L3 3  2 1 1 3.56 2.41 0.77 5.6 
JE 924 L1 3  2 1 1 6.5 4.83 1.09 35.8 
JE 924 L3 3 Cortex on platform only 2 1 1 2.34 1.71 0.33 1.6 
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JE 924 L4 3  4 2 0 4.22 2.93 0.8 9.1 
JE 924 L5 6 Broken Part. Cort. Flake 4 2 0 5.87 4.99 4.59 45.4 
JE 924 L2 7  2 1 1 3.35 2.23 0.79 5.2 
JE 924 L6 8  2 1 1 2.77 2.02 0.98 4.4 
JE 924 L7 18 Large piece of a shatter w/ use scars along one margin 2 1 1 8.85 3.88 1.94 79.5 
JE 926 L1 3  2 1 1 7.11 5.97 2.15 95.2 
JE 926 L2 3  2 1 1 6.39 3.72 2.54 53.6 
JE 926 L5 3  2 1 1 3.25 2.55 0.57 5.4 
JE 926 L7 3 Cortex on platform only 2 3 0 5.49 4.95 1 24.6 
JE 926 L4 4  4 2 0 4.12 2.89 1.07 16.4 
JE 926 L3 6 Broken Int. Flake 2 1 1 3.83 2.87 0.99 9.2 
JE 926 L8 7  1 0 4 2.43 4.95 0.7 3.6 
JE 928 L10 1 Core Frag 2 1 1 6.05 3.89 1.98 49.4 
JE 928 L1 3  2 1 1 5.77 4.77 2.21 55.9 
JE 928 L14 3  2 1 1 3.38 2.15 0.84 4.6 
JE 928 L11 4  2 1 1 5.25 3.98 1.06 23.7 
JE 928 L13 4  2 1 1 2.53 3.12 0.78 7.2 
JE 928 L2 4  2 1 1 3.27 1.63 0.96 4.1 
JE 928 L3 4  2 1 1 4.22 2.64 0.82 10.1 
JE 928 L6 4  2 1 1 5.07 2.83 1.32 18.4 
JE 928 L8 4  2 1 1 4.44 305 1.27 17.3 
JE 928 L5 6 Broken Int. Flake 2 1 1 5.31 2.83 0.83 10.5 
JE 928 L7 6 Broken Int. Flake 2 1 1 4.49 2.61 1.18 15.1 
JE 928 L12 7  2 1 1 3.28 2.29 0.56 4 
JE 928 L15 7  2 2 0 3.01 2.25 0.46 2.4 
JE 928 L4 7 With cortex 2 1 1 4.03 3.56 0.9 9.5 
JE 928 L9 7  2 1 1 3.42 2.25 0.72 5.7 
JE 931 L12 2  2 1 1 4.21 3.43 1.59 14 
JE 931 L13 3  4 2 0 3.91 3.13 0.81 8.7 
JE 931 L16 3  2 1 1 3.98 3.65 1.15 14 
JE 931 L17 3  2 1 1 6.69 4.96 2.23 60.5 
JE 931 L20 3 Cortex on platform only 2 1 0 4.15 3.22 1 12.5 
661
Site 
Artifact 
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(cm) 
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(cm) 
Thickness 
(cm) 
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(g) 
JE 931 L4 3 Cortex on platform only 2 1 1 5.14 5.05 0.85 22.5 
JE 931 L6 3  4 2 0 3.28 2.38 0.49 4.6 
JE 931 L8 3 Cortex on platform only 2 1 1 5.05 3.9 1.41 21.9 
JE 931 L1 4  2 1 1 6.64 5.92 2.2 75.7 
JE 931 L10 4  2 1 1 4.08 3.57 0.81 9.3 
JE 931 L11 4  2 1 1 4.75 2.36 0.88 8.6 
JE 931 L2 4  2 1 1 4.75 2.04 1.13 11 
JE 931 L21 4  2 1 1 3.02 2.23 0.42 3.3 
JE 931 L5 6 Broken Lipped Int. Flake 2 1 1 2.15 1.35 0.3 1 
JE 931 L15 7 With cortex 4 2 0 7.19 3.96 1.47 30.6 
JE 931 L18 7  2 2 0 3.1 2.39 0.92 4.6 
JE 931 L19 7  2 2 0 3.66 3.13 0.97 8.6 
JE 931 L3 7 With cortex 2 1 1 3.85 2.84 1.08 7.8 
JE 931 L9 7 With cortex 2 1 1 6.6 3.1 0.9 16.8 
JE 931 L14 8  4 2 0 3.7 2.45 0.94 9.2 
JE 931 L7 8  4 2 0 4.74 2.45 0.78 6.4 
JE 932 L4 3 Cortex on platform only 2 1 1 5.2 4.15 0.96 19 
JE 932 L5 3 Cortex on platform only 2 1 1 7.1 3.43 1.54 30.6 
JE 932 L6 3  2 1 1 5.13 4.44 1.75 30.7 
JE 932 L8 3  4 2 0 5.78 3.43 1.47 22.9 
JE 932 L11 4  4 2 0 4.25 3.09 0.56 6.7 
JE 932 L13 4  2 2 0 2.75 2.14 0.9 4 
JE 932 L2 4  2 1 1 3.56 2.3 0.62 4 
JE 932 L3 4  2 1 1 4.43 3.04 1.25 13.2 
JE 932 L7 4  2 1 1 2.48 1.69 0.54 2.3 
JE 932 L9 4  4 2 0 2.67 2.3 0.77 4.6 
JE 932 L12 6 Broken Int. Flake 2 2 0 3.7 2.22 0.79 5.5 
JE 932 L10 8  4 2 0 4.02 2.48 1.27 12.5 
JE 932 L1 17 Int. Flake w/ retouch on the right dorsal and distal margins 2 1 1 3.7 3.17 1.48 17.2 
JE 934 L3 3  2 1 1 3.58 3.35 0.72 9.5 
JE 934 L4 3 Cortex on platform only 2 1 1 3.73 2.64 0.9 8 
JE 934 L2 4  2 1 1 3.42 2.48 0.96 8.4 
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JE 934 L7 4  2 2 0 5.69 3.75 1.09 20.8 
JE 934 L6 6 Broken Int. Flake 2 2 0 3.85 3.75 1 11.8 
JE 934 L5 7 With cortex 2 1 1 3.21 2.79 0.97 4.7 
JE 934 L1 18 Int. flake w/ heavy use along the right dorsal margin 2 1 1 6.28 2.96 1 17.7 
JE 935 L1 3 Cortex on platform only 2 1 1 5.14 3.87 0.89 18.6 
JE 935 L10 3  4 2 0 4.91 3.46 1.02 15.7 
JE 935 L2 4  2 1 1 5.13 4.16 1.92 32.1 
JE 935 L3 4  2 1 1 4.27 4.2 0.91 13.8 
JE 935 L4 4  2 1 1 5.13 2.66 0.82 7.7 
JE 935 L7 4  2 1 1 2.53 2.45 0.59 2.7 
JE 935 L8 4  2 1 1 2.73 1.52 0.46 1.9 
JE 935 L9 4  2 1 1 1.7 1.22 0.38 0.8 
JE 935 L5 7 With cortex 2 1 1 6.1 3.93 1.22 24 
JE 935 L11 8 With cortex 4 2 0 4.72 2.25 2.07 14.2 
JE 935 L6 18 Int. Flake w/ use along the left dorsal margin 2 1 1 4 3.45 1.07 12.4 
JE 938 L1 1 small pyramidal-shaped core 2 1 1 4.94 4.73 1.96 43.3 
JE 938 L5 3 Cortex on platform only 4 2 0 4.43 3.73 0.83 9.8 
JE 938 L4 4  4 2 0 3.52 2.88 0.62 6.7 
JE 938 L7 4  2 2 0 5.65 3.77 1.05 20.4 
JE 938 L3 6 Broken Int. Flake 2 1 1 4.71 3.55 1.37 17.1 
JE 938 L8 6 Broken Int. Flake 2 2 0 4.92 4.06 1.54 29.5 
JE 938 L2 7  2 1 1 3.7 3.08 1.07 7.6 
JE 938 L6 7  2 2 0 3.34 2.4 0.89 6.5 
JE 939 L9 1 Core frag. With cortex 2 1 1 5.1 4.33 3.46 53.5 
JE 939 L1 3  2 1 1 4.4 4.31 1.19 13.9 
JE 939 L10 3  2 2 0 5.82 3.73 0.85 22.5 
JE 939 L5 3 Cortex on platform only 2 1 1 4.77 2.02 0.91 6.5 
JE 939 L6 3  2 1 1 3.08 2.83 0.72 4.6 
JE 939 L2 4  2 1 1 4.95 3.26 1.59 33.6 
JE 939 L3 4  2 1 1 4.01 3.22 1.04 9.4 
JE 939 L7 4  4 2 0 2.77 2.69 0.74 3.8 
JE 939 L8 4  2 1 1 2.36 2.08 0.86 3 
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JE 939 L4 6 Broken Part. Cort. Flake 2 1 1 4.19 3.61 1 11.2 
JE 940 L6 1 Core Frag 2 1 1 4.48 2.99 2.64 35.6 
JE 940 L11 3  2 2 0 4.17 2.13 1.2 7.9 
JE 940 L13 3  2 2 0 4.54 3.94 0.78 12.4 
JE 940 L3 3 Cortex on platform only 4 2 0 4.26 2.16 1.22 11.1 
JE 940 L4 3 Cortex on platform only 4 2 0 5.1 2.86 1.22 12.3 
JE 940 L7 3  2 1 1 1.68 1.54 0.53 1.2 
JE 940 L1 4  4 2 0 5.1 2.65 1.1 12.1 
JE 940 L10 4  2 2 0 2.63 2.28 0.5 2.2 
JE 940 L5 4  2 1 1 2.33 1.95 0.6 1.8 
JE 940 L9 4  2 2 0 4.76 3.69 1.67 25.9 
JE 940 L12 7  2 2 0 2.67 2.12 0.53 2.4 
JE 940 L2 7  4 2 0 3.67 2.9 1 7.5 
JE 940 L8 7  1 0 4 1.84 1.26 0.35 0.8 
JE 942 L2 1 Core frag 2 1 1 4.48 2.68 1.9 18 
JE 942 L8 3  2 1 1 4.38 3.42 1.41 19.1 
JE 942 L9 3  2 1 1 2.26 1.92 0.58 1.9 
JE 942 L1 4  2 1 1 3.3 2.53 0.61 5.4 
JE 942 L10 4  2 1 1 3.94 3.72 1.27 17.5 
JE 942 L11 4  4 2 0 2.36 1.9 0.77 3.6 
JE 942 L12 4  4 2 0 5.54 4.94 1.65 44.7 
JE 942 L4 6 Broken Int. Flake 2 1 1 2.29 1.76 0.37 1.6 
JE 942 L5 6 Broken Int. Flake 2 1 1 2.38 1.82 0.28 1 
JE 942 L6 6 Broken Int. Flake 2 1 1 1.48 1.35 0.76 1.7 
JE 942 L3 8  2 1 1 4.16 2.66 1.33 15.9 
JE 942 L7 8  2 1 1 3.07 1.94 0.6 2.6 
JE 943 L10 3 Cortex on platform only 2 1 1 2.86 2.36 0.94 5.3 
JE 943 L12 3  5 0 15 2 1.85 0.55 1.8 
JE 943 L1 4  2 1 1 4.43 3.88 1.66 16.2 
JE 943 L4 4  2 1 1 4.2 2.77 1.67 17.9 
JE 943 L5 4  2 1 1 3.64 3.22 0.67 5.8 
JE 943 L8 4  4 2 0 4.7 3.47 0.74 9.3 
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JE 943 L9 4  4 2 0 3.26 2.44 1.16 6.2 
JE 943 L11 6 Broken Int. Flake 2 2 0 2.92 1.75 0.69 3 
JE 943 L6 7  2 1 1 6.07 2.29 0.68 7.8 
JE 943 L3 8  2 1 1 4.48 3.61 1.89 26.7 
JE 943 L2 17 Int. flake w/ retouch along the right dorsal margin 2 1 1 4.33 3 1.98 15.6 
JE 943 L7 18 Int. Flake w/ a series of use scars on the right distal margin 2 1 1 3.64 3.31 1 11.5 
JE 944 L11 3 Cortex on platform only 4 2 0 3.35 2.74 1 8 
JE 944 L13 3  4 2 0 3.63 2.61 0.81 8.4 
JE 944 L14 3  4 2 0 6.04 3.89 1.36 24.5 
JE 944 L17 3  2 1 1 4.25 2.68 1.53 14.3 
JE 944 L3 3  2 1 1 6.93 3.99 1.04 30.8 
JE 944 L6 3  2 1 1 3.43 2.04 0.71 5.4 
JE 944 L7 3  2 1 1 3.09 2.2 0.75 4.1 
JE 944 L1 4  2 1 1 5.73 4.74 1.64 44.3 
JE 944 L12 4  4 2 0 4.44 2.58 1.29 10.8 
JE 944 L15 4  4 2 0 3.1 2.77 1.06 8.3 
JE 944 L16 4  4 2 0 3.87 2.6 1.36 12.4 
JE 944 L2 4  2 1 1 4.23 3.01 1.17 15.1 
JE 944 L4 4  2 1 1 2.91 2.67 0.9 4.2 
JE 944 L8 4  2 1 1 4.18 2.73 0.7 7.4 
JE 944 L9 4  2 1 1 2.96 1.83 0.44 2 
JE 944 L10 6 Broken Int. Flake 2 1 1 3.52 2.81 1.16 13.1 
JE 944 L18 6 Broken Part. Cort. Flake 2 2 0 4.08 2.96 1.32 9.2 
JE 944 L5 7 With cortex 2 1 2 3.17 2.09 0.23 1.4 
JE 949 L1 1 Small pyramidal-shaped core with cortex 2 1 1 4.89 3.27 2.82 51.7 
JE 949 L23 1 Core frag 4 2 0 4.65 2.92 1.91 29.7 
JE 949 L13 3  2 1 1 4.21 4.02 0.84 12.5 
JE 949 L25 3 Cortex on platform only 4 2 0 5.5 4.19 0.89 23.8 
JE 949 L27 3  4 2 0 4.22 3.89 0.8 9.2 
JE 949 L3 3  2 1 1 3.65 2.17 0.83 6.1 
JE 949 L6 3  2 1 1 5.5 4.33 1.26 26.9 
JE 949 L7 3  2 1 1 4.96 2.26 0.59 6.9 
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JE 949 L12 4  2 1 1 3.8 1.72 0.85 5.7 
JE 949 L15 4  2 1 1 4.35 2.85 0.48 5.4 
JE 949 L16 4  2 1 1 2.47 225 0.33 1.9 
JE 949 L18 4  2 1 1 4.19 3.44 0.75 9.9 
JE 949 L19 4  2 1 1 2.91 2.71 0.45 3.7 
JE 949 L20 4  2 1 1 3.14 2.5 0.2 2 
JE 949 L22 4  2 1 1 2.37 2.18 0.89 4.3 
JE 949 L24 4  4 2 0 4.42 3.52 1.06 12.2 
JE 949 L26 4  4 2 0 4.61 3.31 0.97 14.1 
JE 949 L28 4  2 3 0 5.07 3.5 1.2 15.7 
JE 949 L5 4 Has a recent flake scar 2 1 1 5.2 3.88 1.03 22 
JE 949 L8 4  2 1 1 3.14 2.84 0.94 7.1 
JE 949 L10 6 Broken Int. Flake 2 1 1 3.33 3.2 0.93 12 
JE 949 L29 6 Broken Int. Flake 1 0 4 3.97 2.16 0.66 6.7 
JE 949 L11 7  2 1 1 4.35 3.19 0.88 8.3 
JE 949 L14 7  2 1 1 4.01 3.32 0.73 8.8 
JE 949 L17 7 With cortex 2 1 1 4.22 2.76 0.74 8.6 
JE 949 L2 7  2 1 1 7.02 3.54 1.75 35.7 
JE 949 L4 7  2 1 1 3.8 2.25 0.42 3.8 
JE 949 L9 8  2 1 1 3.73 3.16 1.2 8.7 
JE 949 L21 18 Part. Cort. Flake w/ use scars on the left and right dorsal margins 2 1 1 3.61 3.66 1.05 16.3 
JE 950 L6 2  4 2 0 5.57 4.11 1.5 28 
JE 950 L7 2  4 2 0 3.65 2.26 0.54 3.6 
JE 950 L2 3  2 1 1 6.93 6.24 1.83 72.9 
JE 950 L1 4  2 1 1 5.4 2.33 0.8 10.3 
JE 950 L4 4  4 3 0 6.27 3.16 0.85 14.1 
JE 950 L5 8  7 0 0 7.16 3.94 2.17 59.8 
JE 950 L3 18 Int. flake w/ a long series of use scars on the left ventral margin 2 1 1 5.24 3.88 1.06 24 
JE 951 L1 3 Cortex on platform only 4 2 0 8.55 6.01 1.27 67.5 
JE 951 L2 3 Cortex on platform only 4 2 0 7.82 4.61 1 39.1 
JE 951 L3 3  4 2 0 8 5.41 0.9 28.3 
JE 951 L7 4  2 2 0 4.4 3.96 0.97 12.8 
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JE 951 L8 4  2 2 0 3.32 3.23 0.61 5.7 
JE 951 L4 6 Broken Int. Flake 4 2 0 5.3 4.84 0.77 17.5 
JE 951 L6 6 Broken Int. Flake 2 1 1 3.53 2.66 0.92 7.6 
JE 951 L5 7 With cortex 4 2 0 6.22 4.13 0.82 20.5 
JE 953 L1 3  2 1 1 6.15 4.5 1.73 36.7 
JE 953 L3 3 Cortex on platform only 2 1 1 5.07 3.87 1.19 18.8 
JE 953 L5 3 Cortex on platform only 4 2 0 4.37 3.36 1.01 10.5 
JE 953 L2 4  2 1 1 4.99 3.22 1.03 13.7 
JE 953 L4 7 With cortex 4 2 0 4.93 4.05 0.81 15.7 
JE 953 L6 7  4 2 0 4.58 3 1.15 14.8 
JE 956 L2 2  4 2 0 7.75 4.68 1.57 47.8 
JE 956 L3 3  2 1 1 4.9 4.8 1.34 28.3 
JE 956 L1 4  2 1 1 6.87 3.99 1.53 25.2 
JE 956 L4 8 With cortex 4 2 0 6.63 4.69 1.59 42.9 
JE 957 L11 2  2 1 1 3.98 2.21 1.42 11.2 
JE 957 L5 2  2 1 1 4.02 1.9 0.92 7.1 
JE 957 L1 3  2 1 1 4.46 3.05 0.8 9.1 
JE 957 L2 3  2 1 1 5.06 3.01 1.7 17.3 
JE 957 L3 3 Cortex on platform only 2 1 1 2.66 1.98 0.77 4.2 
JE 957 L9 4  2 1 1 4.49 3.48 0.55 7.6 
JE 957 L4 6 Broken Cort. Flake 2 1 1 3.37 2.58 0.57 5.1 
JE 957 L6 7 With cortex 2 1 1 3.88 2.86 1.25 11.9 
JE 957 L8 7  2 1 1 3.69 2.02 0.96 7.3 
JE 957 L10 8  2 1 1 3.46 2.41 1.17 10.2 
JE 957 L7 8 With cortex 2 1 1 5 3.85 1.4 18.3 
JE 958 L6 1 Core frag. With cortex 2 1 1 5.02 4.45 2.85 57.3 
JE 958 L11 3  4 2 0 3.88 2.98 1.08 14.2 
JE 958 L3 3 Cortex on platform only 2 1 1 4.85 2.1 1.3 6.1 
JE 958 L4 3  2 1 1 5.25 4.08 0.88 21 
JE 958 L1 4  2 1 1 3.22 1.75 0.73 4 
JE 958 L10 4  2 2 0 5.89 3.32 0.99 18.9 
JE 958 L9 6 Broken Int. Flake 1 0 3 2.34 1.81 0.5 2.1 
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JE 958 L2 7  2 1 1 5.43 3.04 0.68 11.2 
JE 958 L7 17 
Int. flake w/ a long series of retouch and use along the right dorsal 
margin 2 1 1 4.39 3.56 1.23 19.9 
JE 958 L5 18 Part. Cort. Flake w/ use scars on the right dorsal margin 4 2 0 6.27 3.89 2.01 46.4 
JE 958 L8 18 Int. flake w/ a small series of use scars along the left ventral margin 2 1 1 2.91 4.71 0.69 9.5 
JE 961 L13 3  1 0 5 3.38 2.26 1.14 8.2 
JE 961 L5 3  2 2 0 6.85 3.52 0.79 14.3 
JE 961 L7 3  2 2 0 5.65 4.14 0.82 19.8 
JE 961 L1 4  2 1 1 6.14 4.06 1.7 49.2 
JE 961 L11 4  1 0 3 2.48 1.84 0.69 2.7 
JE 961 L14 4  1 0 4 1.66 1.21 0.36 0.7 
JE 961 L15 4  1 0 4 2.1 1.57 0.6 1.5 
JE 961 L16 4  1 0 4 1.62 119 0.35 0.7 
JE 961 L3 4  2 1 1 2.19 1.5 0.43 1.7 
JE 961 L6 4  2 2 0 5.94 3.1 0.85 13.5 
JE 961 L8 4  1 0 4 3.61 2.33 0.67 6.3 
JE 961 L10 6 Broken Cort. Flake 1 0 4 3.77 2.06 0.93 5.2 
JE 961 L4 6 Broken Int. Flake 2 2 0 5.94 4.34 1.21 26.3 
JE 961 L9 6 Broken Int. Flake 1 0 4 3.27 2.47 0.78 6.4 
JE 961 L12 7  1 0 4 3.37 2.18 0.8 4.6 
JE 961 L17 7  1 0 4 2.12 1.42 0.46 1.2 
JE 961 L2 18 Int. flake w/use scars along both left and right dorsal margins 2 1 1 6.52 5.15 0.9 27.4 
JE 965 L1 2  4 2 0 6.83 6.01 1.84 56.3 
JE 965 L2 3  2 1 1 5.31 4.34 1.38 31.8 
JE 965 L5 3  2 1 1 5.44 3.62 1.24 20.2 
JE 965 L10 4  2 1 1 3.03 17 0.57 3.9 
JE 965 L11 4  2 1 1 3.05 1.64 0.92 3.9 
JE 965 L12 4  2 1 1 1.75 1.19 0.3 0.5 
JE 965 L13 4  1 0 4 2.41 2.13 0.62 3 
JE 965 L14 4  1 0 4 2.42 1.91 0.48 2.2 
JE 965 L3 4  2 1 1 4.88 2.53 1.29 12.7 
JE 965 L4 4  2 1 1 4.37 4.01 1.22 12.6 
JE 965 L6 4  2 1 1 2.92 2.17 0.43 2.5 
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JE 965 L7 4  2 1 1 5.37 2.54 0.82 11.4 
JE 965 L8 6 Broken Part. Cort. Flake 2 1 1 4.05 3.6 1.08 16.1 
JE 965 L9 6 Broken Int. Flake 2 1 1 4.96 3.09 0.99 12.3 
JE 965 L16 7  1 0 4 1.96 0.94 0.31 0.7 
JE 965 L15 8  1 0 3 2.43 2.1 0.82 2.7 
JE 966 L1 1 Core frag.  2 1 1 3.59 2.98 1.92 24.2 
JE 966 L10 1 Core frag. 2 1 1 4.35 2.5 155 15.5 
JE 966 L13 2  4 2 0 4.06 2.57 0.74 5.3 
JE 966 L14 3 Cortex on platform only 4 2 0 4.2 3.46 0.57 6.8 
JE 966 L15 3  2 3 0 4.63 2.99 1.08 11.2 
JE 966 L2 3  2 1 1 4.61 2.24 0.56 6.2 
JE 966 L20 3  1 0 4 2.68 1.35 0.39 1.3 
JE 966 L26 3  1 0 4 1.92 1.63 0.69 1.8 
JE 966 L5 3  2 1 1 4.22 2.91 1.13 11.4 
JE 966 L7 3  2 1 1 4.26 3.38 1.09 15 
JE 966 L8 3  2 1 1 3.99 3.38 1.1 12.7 
JE 966 L11 4  4 2 0 2.91 2.15 0.47 3 
JE 966 L12 4  4 2 0 3.38 2.24 0.53 3.4 
JE 966 L16 4  2 3 0 2.88 2.74 0.54 4.3 
JE 966 L19 4  1 0 4 2.01 1.25 0.52 1.2 
JE 966 L23 4  1 0 4 1.88 1.35 0.42 0.8 
JE 966 L24 4  1 0 4 2.46 1.94 0.56 2.1 
JE 966 L27 4  1 0 4 1.8 1.51 0.51 1.3 
JE 966 L3 4  2 1 1 4.14 3.67 1.27 16.7 
JE 966 L9 4  2 1 1 3.73 2.25 0.58 5.5 
JE 966 L17 6 Broken Int. Flake 2 3 0 4.87 4.26 1.27 19.1 
JE 966 L22 6 Broken Cort. Flake 1 0 4 2.69 1.33 0.54 1.5 
JE 966 L4 6 Broken Lipped Int. Flake 2 1 1 3.09 2.53 0.36 1.9 
JE 966 L6 6 Broken Int. Flake 2 1 1 2.72 1.66 1.54 2.1 
JE 966 L18 7  2 2 0 4.89 3.58 1.71 25.9 
JE 966 L21 7  1 0 4 2.22 1.72 0.53 1.9 
JE 966 L25 7  1 0 4 2.69 1.28 0.37 1.1 
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JE 967 L1 3  4 2 0 8.5 2.85 218 53.4 
JE 967 L2 3  4 2 0 4.95 2.45 1.23 11.8 
JE 967 L5 3 Cortex on platform only 2 1 1 4.29 3.7 1.26 13.8 
JE 967 L4 4  2 1 0 3.74 3.18 0.87 8.8 
JE 967 L6 4  1 0 3 3.35 2.31 0.68 4.9 
JE 967 L3 6 Broken Part. Cort. Flake 4 2 0 3.94 2.96 1.16 11 
JE 974 L4 3  2 1 1 3.62 1.8 0.42 2.5 
JE 974 L7 3 Cortex on platform only 2 1 1 2.84 2.25 0.78 3.8 
JE 974 L8 3  2 1 1 6.66 2.64 1.69 28.4 
JE 974 L1 4  1 0 4 3.02 2.15 0.39 2.7 
JE 974 L2 4  2 1 1 4.38 2.74 1.38 10.8 
JE 974 L5 4  2 1 1 4.43 1.93 0.9 7.9 
JE 974 L6 4  2 1 1 2.37 1.35 0.31 1 
JE 974 L3 8  2 1 1 1.85 191 0.82 1.9 
JE 977 L1 3  2 1 1 6.49 5.55 1.53 61.7 
JE 977 L3 3 Cortex on platform only 2 1 1 4.05 2.36 0.6 7 
JE 977 L11 4  2 1 1 2.41 2.07 0.21 0.9 
JE 977 L12 4  2 1 1 1.68 1.07 0.56 0.8 
JE 977 L19 4  1 0 4 2.25 1.5 0.58 1.2 
JE 977 L2 4  2 1 1 3.99 2.73 0.61 7.1 
JE 977 L4 4  2 1 1 5.82 3.2 0.91 16.2 
JE 977 L5 4  2 1 1 4.28 2.41 1.13 10.8 
JE 977 L6 4  2 1 1 3.95 2.91 0.96 11.7 
JE 977 L7 4  2 1 1 3.38 2.24 0.58 4 
JE 977 L8 4  2 1 1 3.06 1.59 0.81 3.6 
JE 977 L9 4  2 1 1 2.82 1.67 0.37 2 
JE 977 L15 6 Broken Part. Cort. Flake 1 0 4 2.66 1.92 0.54 2.6 
JE 977 L16 6 Broken Part. Cort. Flake 1 0 4 2.87 2.23 0.95 4.5 
JE 977 L13 7 With cortex 1 0 4 4.45 1.95 0.76 5.5 
JE 977 L10 8  2 1 1 2.73 2.25 1.34 5.6 
JE 977 L14 8  1 0 4 2.69 1.39 0.64 2.2 
JE 977 L17 8 With cortex 1 0 4 2.44 1.13 0.5 1.3 
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Artifact 
# 
Artifact 
Type Comments Material Type Texture Variety
Length 
(cm) 
Width 
(cm) 
Thickness 
(cm) 
Weight 
(g) 
JE 977 L18 8  1 0 4 1.81 1.36 0.71 1.9 
JE 978 L13 1 Core frag. 2 1 1 4.94 3.12 2.26 36.5 
JE 978 L4 1 mulitdirectional core 2 1 1 5.71 4.42 3.55 88.3 
JE 978 L8 1 Core frag. With cortex 2 1 1 5.18 4.54 3 63.9 
JE 978 L1 3  1 0 4 3.57 1.99 0.97 6.5 
JE 978 L10 3 Cortex on platform only 2 1 1 5.03 3.18 0.9 14.9 
JE 978 L3 3  4 2 0 2.56 2.02 0.96 4.9 
JE 978 L6 3  2 1 1 4.17 4.11 1.67 25 
JE 978 L9 3  2 1 1 4.4 4.21 1.16 16.9 
JE 978 L12 4  2 1 1 1.94 1.29 0.48 11 
JE 978 L15 4  2 1 1 6.28 3.55 1.05 15.8 
JE 978 L16 4  2 1 1 2.63 1.71 0.69 2.9 
JE 978 L17 4  2 1 1 3.5 3.19 0.8 7.8 
JE 978 L18 4  2 1 1 4.35 3.77 0.72 8.5 
JE 978 L5 4  2 1 1 5.08 3.05 0.6 10.7 
JE 978 L7 4  2 1 1 5.68 3.42 1.58 21.6 
JE 978 L19 5  4 2 0 2.41 1.97 0.43 2 
JE 978 L11 7  2 1 1 2.17 1.45 0.52 1.8 
JE 978 L2 7 With cortex 4 2 0 4.53 3.15 0.88 12.4 
JE 978 L20 15 small uniface w/ retouch on all margins - steep 2 1 1 5.9 4.06 2.02 60.1 
JE 978 L14 18 
Part. Cort. Flake w/ use on the distal portion of the left and right 
dorsal margins 2 1 1 4.52 3.18 1.92 22.9 
JE 987 L8 2  2 1 1 6.92 3.03 0.78 13.1 
JE 987 L1 3 Cortex on platform only 2 1 1 7.1 6.52 2.98 109.8 
JE 987 L11 3  2 1 1 7.52 4.4 1.22 32.1 
JE 987 L3 3  2 1 1 7.64 3.2 1.35 32.8 
JE 987 L10 4  2 1 1 7.65 4.76 2.13 73.8 
JE 987 L2 4  2 1 1 6.53 4.57 1.77 44.6 
JE 987 L4 4  2 1 1 6.74 4.86 1.17 36.3 
JE 987 L5 4  2 1 1 5.8 2.89 0.53 9.8 
JE 987 L6 4  2 1 1 5.92 3.83 0.9 15.9 
JE 987 L9 7  2 1 1 5.37 3.23 0.93 22.3 
JE 987 L7 18 Part. Cort. Flake w/ use heavy use scars on the left ventral margin 2 1 1 6.81 5.38 1.08 51.4 
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Artifact 
# 
Artifact 
Type Comments Material Type Texture Variety
Length 
(cm) 
Width 
(cm) 
Thickness 
(cm) 
Weight 
(g) 
JE 994 L3 2  4 3 0 6.03 3.68 1.37 33.6 
JE 994 L1 3 Cortex on platform only 2 1 1 5.9 3.76 1.15 20.1 
JE 994 L7 3  2 2 0 5.51 3.74 1.19 19.8 
JE 994 L10 4  1 0 3 3.82 2.82 0.69 6.5 
JE 994 L11 4  1 0 4 2.72 2.04 0.39 1.8 
JE 994 L2 4  4 2 0 5.06 2.29 0.74 7.6 
JE 994 L4 4  2 1 1 3.26 2.26 0.88 6 
JE 994 L5 4  2 1 1 1.95 1.57 0.22 0.5 
JE 994 L9 4  1 0 3 3.75 2.35 0.74 6.2 
JE 994 L12 6 Broken Int. Flake 1 0 4 2.83 2.37 0.65 4 
JE 994 L13 6 Broken Lipped Int. Flake 1 0 3 2.6 2.23 0.51 2.7 
JE 994 L6 6 Broken Int. Flake 2 2 0 4.11 2.53 0.65 5.9 
JE 994 L8 7  2 2 0 1.97 1.27 0.36 0.7 
JE 999 L5 3 Cortex on platform only 4 2 0 3.34 2.4 0.69 5.3 
JE 999 L6 3  2 1 1 5.15 4.28 1.29 22.3 
JE 999 L1 4  2 1 1 5.65 4.64 1.79 43.2 
JE 999 L2 4  2 1 1 3.8 1.98 0.63 5.3 
JE 999 L3 4  2 1 1 2.25 1.68 0.7 2.2 
JE 999 L4 7  2 1 1 3.34 2.4 0.69 5.3 
JE 999 L7 8 With cortex 2 1 1 2.77 1.47 1.56 3.6 
JE 1000 L2 3 Cortex on platform only 4 2 0 3.89 2.85 1.26 8.2 
JE 1000 L4 3 Cortex on platform only 4 2 0 3.07 2.01 0.37 2.9 
JE 1000 L5 6 Broken Lipped Int. Flake 2 3 0 4.47 3.78 0.67 11.9 
JE 1000 L9 6 Broken Int. Flake 2 2 0 2.49 2.27 0.34 1.7 
JE 1000 L3 7 With cortex 4 2 0 4.79 3.02 1.13 14.4 
JE 1000 L6 7  2 2 0 6 3.38 0.92 14.6 
JE 1000 L7 7  2 2 0 2.61 1.95 0.37 1.4 
JE 1000 L8 7  2 2 0 3.03 2.72 0.49 3.4 
JE 1000 L1 8  1 0 3 3 2.15 0.87 5.6 
JE 1005 L5 3  2 1 1 5.16 3.39 1.35 23 
JE 1005 L6 3 Cortex on platform only 2 1 1 4.32 2.24 0.73 5.6 
JE 1005 L10 4  1 0 3 4.1 2.39 0.96 7.9 
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Artifact 
# 
Artifact 
Type Comments Material Type Texture Variety
Length 
(cm) 
Width 
(cm) 
Thickness 
(cm) 
Weight 
(g) 
JE 1005 L12 4  1 0 4 3.15 2.19 0.63 3.1 
JE 1005 L3 4  4 2 0 4.52 2.69 1.08 9 
JE 1005 L4 4  4 2 0 3.56 1.29 0.31 1.8 
JE 1005 L7 4  2 1 1 4.43 2.55 1.08 11.7 
JE 1005 L8 4  2 2 0 3.65 2.41 0.93 8.5 
JE 1005 L1 7  4 2 0 4.25 2.47 0.73 8.3 
JE 1005 L2 7  4 2 0 6.46 4.27 1.49 38.8 
JE 1005 L11 8  1 0 4 2.21 1.46 0.49 1.4 
JE 1005 L9 8  2 2 0 3.18 1.8 0.98 5.2 
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Appendix 8b.  Morphological, raw material, and metric data for lithic tools and debris collected from the excavations of LE/M 
Preceramic contexts (Analysis conducted by Stackelbeck and Maggard, with the assistance of Sylvia Razuri and Moira Mora; see 
Table 4.6-4.9 for artifact and raw material type codes). 
 
Site 
 
Artifact # 
 
Artifact Type 
 
Unit 
 
Feature
 
Level
 
Depth
 
Comments 
Material 
Type 
 
Texture
 
Variety
Length 
(cm) 
Width 
(cm) 
Thickness 
(cm) 
Weight 
(g) 
JE 431 389.1.6 2 1  2 5-10  2 1 1 4.25 3.2 0.64 7.9 
JE 431 392.1.31 2 1  5 20-25  2 1 1 3.98 2.21 1.08 6.8 
JE 431 388.1.9 3 1  1 0-5  2 1 1 3.22 1.46 0.64 2.8 
JE 431 388.1.12 4 1  1 0-5  2 1 1 1.86 0.91 0.27 0.4 
JE 431 388.1.13 4 1  1 0-5  2 1 1 1.64 1.56 0.24 0.5 
JE 431 388.1.17 4 1  1 0-5  2 1 1 2.15 1.55 0.22 0.7 
JE 431 388.1.18 4 1  1 0-5  2 1 1 1.95 1.81 0.18 0.8 
JE 431 388.1.19 4 1  1 0-5  2 1 1 2.02 1.25 0.27 0.5 
JE 431 388.1.20 4 1  1 0-5  2 1 1 2.03 0.66 0.48 0.4 
JE 431 388.1.25 4 1  1 0-5  2 1 1 2.06 1.22 0.54 1.2 
JE 431 388.1.27 4 1  1 0-5  2 1 1 1.82 1.5 0.62 1.2 
JE 431 388.1.3 4 1  1 0-5  2 2 0 2.28 2.02 0.36 1.8 
JE 431 388.1.30 4 1  1 0-5  2 1 1 1.72 0.97 0.18 0.3 
JE 431 388.1.31 4 1  1 0-5  2 1 1 1.69 0.72 0.16 0.2 
JE 431 388.1.32 4 1  1 0-5  2 1 1 <1cm sq.   0.1 
JE 431 388.1.33 4 1  1 0-5  2 1 1 <1cm sq.   0.2 
JE 431 388.1.36 4 1  1 0-5  2 1 1 <1cm sq.   0.3 
JE 431 388.1.38 4 1  1 0-5  2 1 1 <1cm sq.   0.1 
JE 431 388.1.39 4 1  1 0-5  2 1 1 <1cm sq.   0.2 
JE 431 388.1.5 4 1  1 0-5  2 1 1 3.52 2.49 0.8 7.5 
JE 431 388.1.6 4 1  1 0-5  2 1 1 4.1 2.83 0.73 7.8 
JE 431 388.1.7 4 1  1 0-5  2 1 1 3.67 2.61 0.45 4.5 
JE 431 389.1.15 4 1  2 5-10  2 1 1 2.58 2.12 0.41 2 
JE 431 389.1.16 4 1  2 5-10  2 1 1 2.41 1.81 0.55 1.7 
JE 431 389.1.17 4 1  2 5-10  2 1 1 2.25 1.58 0.36 1.2 
JE 431 389.1.19 4 1  2 5-10  2 1 1 2.47 1.48 0.24 1 
JE 431 389.1.2 4 1  2 5-10  2 2 0 1.42 1.33 0.17 0.3 
JE 431 389.1.20 4 1  2 5-10  2 1 1 2.35 1.41 0.23 1 
JE 431 389.1.27 4 1  2 5-10  2 1 1 1.92 0.88 0.12 0.1 
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Site 
 
Artifact # 
 
Artifact Type 
 
Unit 
 
Feature
 
Level
 
Depth
 
Comments 
Material 
Type 
 
Texture
 
Variety
Length 
(cm) 
Width 
(cm) 
Thickness 
(cm) 
Weight 
(g) 
JE 431 389.1.29 4 1  2 5-10  2 1 1 1.49 1.02 0.44 0.7 
JE 431 389.1.30 4 1  2 5-10  2 1 1 1.5 0.89 0.15 0.1 
JE 431 389.1.31 4 1  2 5-10  2 1 1 <1cm sq.   0.2 
JE 431 389.1.33 4 1  2 5-10  2 1 1 <1cm sq.   0.3 
JE 431 389.1.36 4 1  2 5-10  4 2 0 <1cm sq.   0.1 
JE 431 389.1.41 4 1  2 5-10  2 1 1 <1cm sq.   0.1 
JE 431 389.1.42 4 1  2 5-10  2 1 1 <1cm sq.   0.1 
JE 431 389.1.43 4 1  2 5-10  2 1 1 <1cm sq.   0.1 
JE 431 389.1.46 4 1  2 5-10  2 1 1 <1cm sq.   0.1 
JE 431 389.1.48 4 1  2 5-10  2 1 1 <1cm sq.   0.2 
JE 431 389.1.5 4 1  2 5-10  2 1 1 3.93 2.08 0.76 5.6 
JE 431 389.1.51 4 1  2 5-10  2 2 0 1.75 1.16 0.18 0.3 
JE 431 389.1.54 4 1  2  flotation sample 2 1 1 3.8 2.51 0.32 2.9 
JE 431 389.1.7 4 1  2 5-10  2 1 1 3.82 1.8 0.65 3.5 
JE 431 389.1.9 4 1  2 5-10  2 1 1 3 2.4 0.46 2.6 
JE 431 390.1.13 4 1  3 10-15  2 1 1 <1cm sq.   0.1 
JE 431 390.1.17 4 1  3 10-15  2 1 1 <1cm sq.   0.2 
JE 431 390.1.18 4 1  3 10-15  2 1 1 <1cm sq.   0.2 
JE 431 390.1.22 4 1  3 10-15  2 1 1 <1cm sq.   0.1 
JE 431 390.1.26 4 1  3 10-15  2 1 1 1.41 0.75 0.19 0.2 
JE 431 390.1.30 4 1  3 10-15  2 1 1 1.82 1.08 0.32 0.5 
JE 431 390.1.32 4 1  3 10-15  2 1 1 1.5 1 0.24 0.4 
JE 431 390.1.33 4 1  3 10-15  2 1 1 1.61 1.28 0.21 0.4 
JE 431 390.1.34 4 1  3 10-15  2 1 1 1.5 1.3 0.19 0.4 
JE 431 390.1.35 4 1  3 10-15  2 1 1 1.88 1.16 0.2 0.4 
JE 431 390.1.37 4 1  3 10-15  2 1 1 2.67 1.54 0.2 0.7 
JE 431 390.1.39 4 1  3 10-15  2 1 1 2.26 1.34 0.34 0.9 
JE 431 390.1.40 4 1  3 10-15  2 1 1 2.32 1.28 0.34 1 
JE 431 390.1.41 4 1  3 10-15  2 1 1 2.38 1.19 0.24 0.6 
JE 431 390.1.42 4 1  3 10-15  2 1 1 2.04 1.3 0.1 0.3 
JE 431 390.1.43 4 1  3 10-15  2 1 1 2.81 1.63 0.47 1.3 
JE 431 390.1.47 4 1  3 10-15  2 1 1 2.7 1.88 0.3 1.4 
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Artifact # 
 
Artifact Type 
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Level
 
Depth
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Material 
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(cm) 
Width 
(cm) 
Thickness 
(cm) 
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(g) 
JE 431 390.1.5 4 1  3 10-15  2 2 0 <1cm sq.   0.2 
JE 431 390.1.50 4 1  3 10-15  2 1 1 2.73 1.1 0.16 0.5 
JE 431 390.1.51 4 1  3 10-15  2 1 1 3.08 2.48 0.32 2.1 
JE 431 390.1.52 4 1  3 10-15  2 1 1 3.84 2.46 0.38 2.7 
JE 431 390.1.53 4 1  3 10-15  2 1 1 3.74 1.55 0.25 1.6 
JE 431 390.1.54 4 1  3 10-15  2 1 1 2.82 1.93 1.1 3.3 
JE 431 390.1.55 4 1  3 10-15  2 1 1 3.5 2.27 0.38 2.9 
JE 431 390.1.56 4 1  3 10-15  2 1 1 2.66 2.16 0.4 18 
JE 431 390.1.57 4 1  3 10-15  2 1 1 3.12 2.22 0.75 4.5 
JE 431 390.1.59 4 1  3 10-15  2 1 1 3.42 1.69 0.65 3.5 
JE 431 390.1.60 4 1  3 10-15  2 1 1 3.27 2.1 0.34 2.6 
JE 431 390.1.61 4 1  3 10-15  2 1 1 2.66 1.89 0.38 1.5 
JE 431 390.1.62 4 1  3 10-15  2 1 1 3.39 2.28 0.4 3.5 
JE 431 390.1.63 4 1  3 10-15  2 1 1 3.32 2.34 0.43 2.8 
JE 431 390.1.65 4 1  3 10-15  2 1 1 3.88 2.63 0.34 3.2 
JE 431 390.1.69 4 1  3 10-15  2 2 0 1.59 1.26 0.23 0.4 
JE 431 390.1.7 4 1  3 10-15  1 0 4 <1cm sq.   0.1 
JE 431 390.1.71 4 1  3 10-15  1 2 0 1.93 1.81 0.23 0.8 
JE 431 390.1.73 4 1  3 10-15  2 2 0 2.38 1.82 0.25 1.2 
JE 431 390.1.9 4 1  3 10-15  2 1 1 <1cm sq.   0.1 
JE 431 391.1.11 4 1  4 15-20  2 1 1 1.65 1.02 0.31 0.5 
JE 431 391.1.12 4 1  4 15-20  2 1 1 1.5 1.11 0.24 0.3 
JE 431 391.1.13 4 1  4 15-20  2 1 1 1.51 1.09 0.18 0.3 
JE 431 391.1.17 4 1  4 15-20 no cortex 2 1 1 1.75 1.21 0.43 0.6 
JE 431 391.1.20 4 1  4 15-20  2 1 1 1.72 0.88 0.21 0.3 
JE 431 391.1.25 4 1  4 15-20  2 1 1 2.04 1.55 0.32 1.2 
JE 431 391.1.33 4 1  4 15-20  2 1 1 2.34 1.37 0.33 1.2 
JE 431 391.1.34 4 1  4 15-20  2 1 1 3.6 1.99 0.45 2.2 
JE 431 391.1.35 4 1  4 15-20  2 1 1 2.78 2.77 0.31 2 
JE 431 391.1.36 4 1  4 15-20  2 1 1 3.56 2.79 0.52 4.8 
JE 431 391.1.37 4 1  4 15-20  2 1 1 4.1 3.22 0.81 9.7 
JE 431 391.1.38 4 1  4 15-20  2 1 1 3.08 2.61 0.29 2.1 
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JE 431 391.1.42 4 1  4 15-20  2 2 0 2.89 2.01 0.48 2.6 
JE 431 391.1.43 4 1  4 15-20  2 2 0 2.78 2.3 0.42 2.6 
JE 431 391.1.45 4 1  4 15-20  4 2 0 1.72 0.77 0.12 0.1 
JE 431 391.1.5 4 1  4 15-20  2 1 1 <1cm sq.   0.2 
JE 431 392.1.1 4 1  5 20-25  1 0 3 <1cm sq.   0.4 
JE 431 392.1.10 4 1  5 20-25  2 2 0 1.66 1.06 0.13 0.2 
JE 431 392.1.12 4 1  5 20-25  2 1 1 1.36 1.04 0.1 0.1 
JE 431 392.1.13 4 1  5 20-25  2 1 1 1.5 0.92 0.09 0.2 
JE 431 392.1.15 4 1  5 20-25  2 1 1 1.79 0.92 0.32 0.4 
JE 431 392.1.16 4 1  5 20-25  2 1 1 1.92 1.04 0.12 0.4 
JE 431 392.1.17 4 1  5 20-25  2 1 1 1.75 1.54 0.11 0.3 
JE 431 392.1.18 4 1  5 20-25  2 1 1 2.05 1.37 0.11 0.4 
JE 431 392.1.19 4 1  5 20-25  2 1 1 2.1 1.48 0.34 1.1 
JE 431 392.1.2 4 1  5 20-25  2 2 0 <1cm sq.   0.1 
JE 431 392.1.22 4 1  5 20-25  2 1 1 2.12 2.12 0.5 1.6 
JE 431 392.1.23 4 1  5 20-25  2 1 1 2.08 1.31 0.17 0.5 
JE 431 392.1.25 4 1  5 20-25  2 1 1 2.97 1.53 0.38 1.9 
JE 431 392.1.26 4 1  5 20-25  2 1 1 2.17 1.94 0.24 0.9 
JE 431 392.1.28 4 1  5 20-25  2 1 1 3.67 2.42 0.55 4.4 
JE 431 392.1.29 4 1  5 20-25  2 1 1 3.89 2.3 0.28 3.4 
JE 431 392.1.3 4 1  5 20-25  2 1 1 <1cm sq.   0.1 
JE 431 392.1.30 4 1  5 20-25  2 1 1 4.53 2.17 0.47 4.9 
JE 431 392.1.32 4 1  5 20-25  2 1 1 5.25 2.15 0.7 6.3 
JE 431 392.1.5 4 1  5 20-25  2 1 1 <1cm sq.   0.1 
JE 431 392.1.8 4 1  5 20-25  1 0 5 2.04 0.81 0.53 0.8 
JE 431 392.1.9 4 1  5 20-25  2 2 0 2.12 1.64 0.28 0.7 
JE 431 393.1.11 4 1  6 25-30  2 1 1 1.93 1.78 0.31 0.8 
JE 431 393.1.13 4 1  6 25-30  2 1 1 1.5 1.04 0.13 0.1 
JE 431 393.1.3 4 1  6 25-30  2 1 1 <1cm sq.   0.1 
JE 431 393.1.7 4 1  6 25-30  2 2 0 2.11 1.92 0.46 1.1 
JE 431 393.1.8 4 1  6 25-30  2 2 0 1.77 1.42 0.2 0.5 
JE 431 394.1.1 4 1  7 30-35  2 1 1 <1cm sq.   0.2 
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JE 431 387.1.3 4 1  Sup   2 1 1 <1cm sq.   0.1 
JE 431 387.1.4 4 1  Sup   2 1 1 1.94 1.02 0.18 0.4 
JE 431 387.1.5 4 1  Sup   2 1 1 1.66 1.08 0.25 0.4 
JE 431 388.1.15 5 1  1 0-5  2 1 1 2.02 1.32 0.25 0.6 
JE 431 388.1.24 5 1  1 0-5  2 1 1 1.65 1.15 0.2 0.4 
JE 431 388.1.26 5 1  1 0-5  2 1 1 1.68 1.03 0.19 0.4 
JE 431 388.1.29 5 1  1 0-5  2 1 1 1.46 0.93 0.25 0.3 
JE 431 388.1.41 5 1  1  flotation sample 2 1 1 2.72 2.18 0.44 2.4 
JE 431 389.1.10 5 1  2 5-10  2 1 1 3.3 2.04 0.41 2 
JE 431 389.1.26 5 1  2 5-10  2 1 1 2.04 1.23 0.39 0.4 
JE 431 389.1.28 5 1  2 5-10  2 1 1 1.65 1.01 0.19 0.2 
JE 431 389.1.39 5 1  2 5-10  2 1 1 <1cm sq.   0.1 
JE 431 389.1.53 5 1  2  flotation sample 2 1 1 4.61 2.48 0.46 4.8 
JE 431 389.1.8 5 1  2 5-10  2 1 1 3.53 2.57 0.33 3.8 
JE 431 390.1.19 5 1  3 10-15  2 1 1 <1cm sq.   0.2 
JE 431 390.1.2 5 1  3 10-15  2 2 0 <1cm sq.   0.1 
JE 431 390.1.64 5 1  3 10-15  2 1 1 3.52 3.21 0.57 5.3 
JE 431 390.1.66 5 1  3 10-15  2 1 1 5.64 2.75 0.57 7.2 
JE 431 391.1.14 5 1  4 15-20  2 1 1 1.62 0.89 0.17 0.2 
JE 431 391.1.39 5 1  4 15-20  2 1 1 3.44 3.19 0.48 3.9 
JE 431 391.1.44 5 1  4 15-20  2 2 0 2.36 1.92 0.28 1.1 
JE 431 391.1.47 5 1  4 15-20  3 0 0 3.22 2.36 0.38 1.3 
JE 431 392.1.20 5 1  5 20-25  2 1 1 2.4 1.34 0.47 1.4 
JE 431 393.1.6 5 1  6 25-30  3 0 0 2.31 1.85 0.21 0.9 
JE 431 393.1.9 5 1  6 25-30  2 1 1 5.13 3.32 0.37 5.1 
JE 431 387.1.1 5 1  Sup   2 1 1 2.46 2.23 0.23 1.2 
JE 431 388.1.14 6 1  1 0-5 interior 2 1 1 1.95 1.59 0.3 1 
JE 431 388.1.35 6 1  1 0-5 interior 2 1 1 <1cm sq.   0.2 
JE 431 389.1.22 6 1  2 5-10 interior 2 1 1 2.07 1.74 0.23 0.6 
JE 431 389.1.34 6 1  2 5-10 interior 2 1 1 <1cm sq.   0.2 
JE 431 391.1.15 6 1  4 15-20 interior 2 1 1 1.64 1.43 0.19 0.5 
JE 431 391.1.24 6 1  4 15-20 lipped interior 2 1 1 2.26 1.12 0.23 0.7 
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JE 431 391.1.28 6 1  4 15-20 lipped interior 2 1 1 2.22 1.06 0.2 0.6 
JE 431 391.1.31 6 1  4 15-20 interior 2 1 1 2.3 1.41 0.25 1 
JE 431 391.1.46 6 1  4 15-20 lipped interior 3 0 0 1.65 1.12 0.29 0.6 
JE 431 391.1.7 6 1  4 15-20 interior 2 1 1 <1cm sq.   0.2 
JE 431 392.1.21 6 1  5 20-25 interior 2 1 1 2.32 1.57 0.28 0.9 
JE 431 393.1.15 6 1  6 25-30 interior 2 1 1 1.76 0.98 0.22 0.5 
JE 431 393.1.5 6 1  6 25-30 interior 2 1 1 <1cm sq.   0.2 
JE 431 388.1.16 7 1  1 0-5 no cortex 2 1 1 1.7 1.52 0.15 0.4 
JE 431 388.1.21 7 1  1 0-5 no cortex 2 1 1 1.52 1.35 0.09 0.3 
JE 431 388.1.22 7 1  1 0-5 no cortex 2 1 1 1.43 0.82 0.1 0.2 
JE 431 388.1.23 7 1  1 0-5 no cortex 2 1 1 1.76 0.94 0.14 0.3 
JE 431 388.1.28 7 1  1 0-5 no cortex 2 1 1 1.46 1.39 0.21 0.2 
JE 431 388.1.34 7 1  1 0-5 no cortex 2 1 1 <1cm sq.   0.2 
JE 431 388.1.37 7 1  1 0-5 no cortex 2 1 1 <1cm sq.   0.1 
JE 431 388.1.40 7 1  1 0-5 no cortex 2 1 1 <1cm sq.   0.2 
JE 431 388.1.8 7 1  1 0-5 no cortex 2 1 1 2.64 1.85 0.25 1.1 
JE 431 389.1.11 7 1  2 5-10 no cortex 2 1 1 2.83 1.84 0.15 0.8 
JE 431 389.1.12 7 1  2 5-10 no cortex 2 1 1 3.11 2.79 0.41 2.8 
JE 431 389.1.13 7 1  2 5-10 no cortex 2 1 1 2.99 2.63 0.32 1.7 
JE 431 389.1.14 7 1  2 5-10 no cortex 2 1 1 2.88 2.29 0.29 2 
JE 431 389.1.18 7 1  2 5-10 no cortex 2 1 1 2.39 1.7 0.26 0.8 
JE 431 389.1.21 7 1  2 5-10 no cortex 2 1 1 2.33 1.63 0.29 0.9 
JE 431 389.1.23 7 1  2 5-10 no cortex 2 1 1 2.5 1.43 0.28 1.1 
JE 431 389.1.24 7 1  2 5-10 no cortex 2 1 1 1.95 1.63 0.44 1 
JE 431 389.1.25 7 1  2 5-10 no cortex 2 1 1 1.72 1.14 0.13 0.3 
JE 431 389.1.3 7 1  2 5-10 no cortex 2 2 0 1.72 0.94 0.16 0.3 
JE 431 389.1.32 7 1  2 5-10 no cortex 2 1 1 <1cm sq.   0.1 
JE 431 389.1.35 7 1  2 5-10 no cortex 2 1 1 1.57 0.66 0.12 0.1 
JE 431 389.1.37 7 1  2 5-10 no cortex 2 1 1 <1cm sq.   0.4 
JE 431 389.1.38 7 1  2 5-10 no cortex 2 1 1 <1cm sq.   0.1 
JE 431 389.1.4 7 1  2 5-10 no cortex 2 2 0 1.26 0.93 0.14 0.2 
JE 431 389.1.40 7 1  2 5-10 no cortex 2 1 1 <1cm sq.   0.1 
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JE 431 389.1.44 7 1  2 5-10 no cortex 2 1 1 <1cm sq.   0.1 
JE 431 389.1.45 7 1  2 5-10 no cortex 2 1 1 <1cm sq.    <0.1 
JE 431 389.1.47 7 1  2 5-10 no cortex 2 1 1 <1cm sq.   0.1 
JE 431 389.1.49 7 1  2 5-10 recently broken, no cortex 2 1 1 <1cm sq.   <0.1 
JE 431 389.1.50 7 1  2 5-10 no cortex 1 0 4 <1cm sq.   0.1 
JE 431 389.1.52 7 1  2   no cortex (found in flotation sample) 2 2 0 2.42 1.72 0.31 1.2 
JE 431 390.1.1 7 1  3 10-15 no cortex 2 2 0 <1cm sq.   0.1 
JE 431 390.1.10 7 1  3 10-15 present cortex 2 1 1 <1cm sq.   0.1 
JE 431 390.1.11 7 1  3 10-15 no cortex 2 1 1 <1cm sq.   <0.1 
JE 431 390.1.12 7 1  3 10-15 no cortex 2 1 1 <1cm sq.   <0.1 
JE 431 390.1.14 7 1  3 10-15 no cortex 2 1 1 <1cm sq.   0.1 
JE 431 390.1.15 7 1  3 10-15 no cortex 2 1 1 <1cm sq.   0.1 
JE 431 390.1.16 7 1  3 10-15 no cortex 2 1 1 <1cm sq.   0.2 
JE 431 390.1.20 7 1  3 10-15 no cortex 2 1 1 <1cm sq.   0.1 
JE 431 390.1.21 7 1  3 10-15 no cortex 2 1 1 <1cm sq.   0.1 
JE 431 390.1.23 7 1  3 10-15 no cortex 2 1 1 <1cm sq.   0.1 
JE 431 390.1.24 7 1  3 10-15 no cortex 2 1 1 1.38 1.09 0.14 0.2 
JE 431 390.1.25 7 1  3 10-15 no cortex 2 1 1 1.55 0.91 0.12 0.2 
JE 431 390.1.27 7 1  3 10-15 no cortex 2 1 1 1.59 1.29 0.31 0.5 
JE 431 390.1.28 7 1  3 10-15 no cortex 2 1 1 1.73 1.23 0.19 0.4 
JE 431 390.1.29 7 1  3 10-15 no cortex 2 1 1 1.64 0.79 0.18 0.3 
JE 431 390.1.3 7 1  3 10-15 no cortex 2 2 0 <1cm sq.   0.2 
JE 431 390.1.31 7 1  3 10-15 no cortex 2 1 1 1.68 1.01 0.2 0.4 
JE 431 390.1.36 7 1  3 10-15 no cortex 2 1 1 2.04 0.92 0.19 0.5 
JE 431 390.1.38 7 1  3 10-15 no cortex 2 1 1 2.22 0.9 0.22 0.5 
JE 431 390.1.4 7 1  3 10-15 no cortex 2 2 0 <1cm sq.   0.1 
JE 431 390.1.44 7 1  3 10-15 no cortex 2 1 1 2.93 1.69 0.47 1.3 
JE 431 390.1.45 7 1  3 10-15 no cortex 2 1 1 2.33 1.42 0.25 0.7 
JE 431 390.1.46 7 1  3 10-15 no cortex 2 1 1 2.27 1.61 0.2 0.8 
JE 431 390.1.49 7 1  3 10-15 no cortex 2 1 1 2.37 1.89 0.2 1.2 
JE 431 390.1.6 7 1  3 10-15 no cortex 2 2 0 <1cm sq.   0.1 
JE 431 390.1.67 7 1  3 10-15 no cortex 2 2 0 1.69 1.04 0.2 0.3 
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JE 431 390.1.68 7 1  3 10-15 no cortex 2 2 0 1.83 0.81 0.18 0.3 
JE 431 390.1.70 7 1  3 10-15 no cortex 2 2 0 1.88 1.13 0.26 0.6 
JE 431 390.1.72 7 1  3 10-15 no cortex 2 2 0 2.7 1.95 0.29 1.1 
JE 431 390.1.8 7 1  3 10-15 no cortex 2 2 0 <1cm sq.   0.1 
JE 431 391.1.10 7 1  4 15-20 no cortex 2 1 1 <1cm sq.   0.1 
JE 431 391.1.16 7 1  4 15-20 no cortex 2 1 1 1.75 1.25 0.17 0.4 
JE 431 391.1.18 7 1  4 15-20 no cortex 2 1 1 2.26 0.9 0.17 0.4 
JE 431 391.1.19 7 1  4 15-20 no cortex 2 1 1 1.54 1.18 0.13 0.2 
JE 431 391.1.21 7 1  4 15-20 present cortex 2 1 1 1.95 1.12 0.18 0.4 
JE 431 391.1.22 7 1  4 15-20 no cortex 2 1 1 1.91 1.12 0.11 0.3 
JE 431 391.1.23 7 1  4 15-20 no cortex 2 1 1 2.14 0.96 0.16 0.4 
JE 431 391.1.26 7 1  4 15-20 no cortex 2 1 1 2.2 1.31 0.19 0.8 
JE 431 391.1.27 7 1  4 15-20 no cortex 2 1 1 2.26 1.34 0.15 0.6 
JE 431 391.1.3 7 1  4 15-20 no cortex 2 1 1 <1cm sq.   0.2 
JE 431 391.1.30 7 1  4 15-20 no cortex 2 1 1 2.67 1.56 0.28 0.8 
JE 431 391.1.32 7 1  4 15-20 no cortex 2 1 1 2.54 1.59 0.26 0.7 
JE 431 391.1.4 7 1  4 15-20 no cortex 2 1 1 <1cm sq.   0.1 
JE 431 391.1.40 7 1  4 15-20 no cortex 2 2 0 2.07 1.65 0.26 0.9 
JE 431 391.1.41 7 1  4 15-20 no cortex 2 2 0 1.8 1.37 0.16 0.4 
JE 431 391.1.50 7 1  4 15-20 no cortex 1 0 0 <1cm sq.   0.1 
JE 431 391.1.6 7 1  4 15-20 no cortex 2 0 0 <1cm sq.   0.1 
JE 431 391.1.8 7 1  4 15-20 no cortex 2 1 1 <1cm sq.   0.2 
JE 431 391.1.9 7 1  4 15-20 no cortex 2 1 1 <1cm sq.   0.2 
JE 431 392.1.11 7 1  5 20-25 no cortex 2 1 1 1.97 0.9 0.1 0.2 
JE 431 392.1.14 7 1  5 20-25 no cortex 2 1 1 2.14 0.69 0.18 0.4 
JE 431 392.1.24 7 1  5 20-25 no cortex 2 1 1 2.5 1.93 0.35 1.2 
JE 431 392.1.27 7 1  5 20-25 no cortex 2 1 1 2.93 1.98 0.53 2.3 
JE 431 392.1.4 7 1  5 20-25 no cortex 2 1 1 <1cm sq.   0.1 
JE 431 392.1.6 7 1  5 20-25 no cortex 2 1 1 <1cm sq.   0.1 
JE 431 392.1.7 7 1  5 20-25 no cortex 2 1 1 <1cm sq.   0.2 
JE 431 393.1.1 7 1  6 25-30 no cortex 2 2 0 <1cm sq.   0.1 
JE 431 393.1.12 7 1  6 25-30 no cortex 2 1 1 2.2 1.06 0.11 0.1 
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JE 431 393.1.14 7 1  6 25-30 no cortex 2 1 1 1.69 1.15 0.19 0.4 
JE 431 393.1.16 7 1  6 25-30 no cortex 2 1 1 1.69 0.76 0.35 0.4 
JE 431 393.1.17 7 1  6 25-30 no cortex 2 1 1 1.48 1.17 0.24 0.3 
JE 431 393.1.18 7 1  6 25-30 no cortex 2 1 1 1.35 0.9 0.29 0.3 
JE 431 393.1.2 7 1  6 25-30 no cortex 2 2 0 <1cm sq.   0.1 
JE 431 393.1.4 7 1  6 25-30 no cortex 2 1 1 <1cm sq.   0.2 
JE 431 387.1.2 7 1  Sup  no cortex 2 1 1 <1cm sq.   0.1 
JE 431 387.1.6 7 1  Sup  no cortex 1 0 4 <1cm sq.   0.1 
JE 431 387.1.7 7 1  Sup  no cortex 2 2 0 <1cm sq.   0.1 
JE 431 387.1.8 7 1  Sup  no cortex 2 2 0 2.08 1.26 0.24 0.6 
JE 431 388.1.10 8 1  1 0-5 no cortex 2 1 1 2.36 1.47 0.34 1.3 
JE 431 388.1.11 8 1  1 0-5 no cortex 2 1 1 2.16 1.28 0.43 1.2 
JE 431 388.1.2 8 1  1 0-5 no cortex 1 0 3 4.15 3.23 1.8 20.8 
JE 431 390.1.48 8 1  3 10-15 with cortex 2 1 1 2.62 1.96 1.33 4.2 
JE 431 390.1.58 8 1  3 10-15  2 1 1 2.5 2.43 0.77 3.4 
JE 431 391.1.29 8 1  4 15-20 no cortex 2 1 1 2.07 1.06 0.44 1.3 
JE 431 393.1.10 8 1  6 25-30 no cortex 2 1 1 3.02 1.17 0.56 1.2 
JE 431 387.1.9 8 1  Sup   2 2 0 1.99 1.02 0.23 0.4 
JE 431 391.1.1 11 1  4 18 PP10-Paijan (taken to INC) 3 0 0     
JE 431 389.1.1 12 1  2 7 PP2-Paijan Midsection (taken to INC) 2 1 1 2.96* 1.16 0.81 3.06 
JE 431 388.1.1 18 1  1 4-5.5 on flake frag., no cortex 2 1 1 4.5 5.67 0.99 25 
JE 431 388.1.4 18 1  1 0-5 use on one lateral margin, on shatter, no cortex 2 1 1 4.25 2.91 1.77 14.7 
JE 431 653.1.62 1 13  2 5-10 frag. 2 1 1 6.39 4.14 1.72 46.4 
JE 431 654.1.79 1 13  3 10-15 multidirectional 2 1 1 8.8 5.2 3.6 138.2 
JE 431 653.1.61 2 13  2 5-10  2 1 1 4.95 2.29 1.21 11.5 
JE 431 654.1.63 3 13  3 10-15  2 1 1 2.39 1.62 0.33 1.4 
JE 431 652.1.1 4 13  1 0-5  2 1 1 <1cm sq.   <0.1 
JE 431 652.1.11 4 13  1 0-5  2 1 1 1.39 1.09 0.27 0.4 
JE 431 652.1.14 4 13  1 0-5  2 1 1 1.36 1.2 0.38 0.7 
JE 431 652.1.15 4 13  1 0-5  2 1 1 1.47 1.38 0.18 0.3 
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JE 431 652.1.16 4 13  1 0-5  2 1 1 1.6 1.31 0.22 0.6 
JE 431 652.1.17 4 13  1 0-5  2 1 1 1.63 1.02 0.15 0.3 
JE 431 652.1.18 4 13  1 0-5  2 1 1 1.41 1.18 0.27 0.5 
JE 431 652.1.19 4 13  1 0-5  2 1 1 1.86 1.2 0.13 0.3 
JE 431 652.1.2 4 13  1 0-5  1 0 4 <1cm sq.   0.2 
JE 431 652.1.20 4 13  1 0-5  2 1 1 1.82 1.02 0.24 0.5 
JE 431 652.1.22 4 13  1 0-5  2 1 1 2.26 1.57 0.26 0.4 
JE 431 652.1.23 4 13  1 0-5  2 1 1 2.18 0.9 0.43 0.9 
JE 431 652.1.24 4 13  1 0-5  2 2 0 1.89 1.56 0.24 0.7 
JE 431 652.1.25 4 13  1 0-5  4 2 0 2.17 1.44 0.52 2.1 
JE 431 652.1.26 4 13  1 0-5  2 1 1 2.25 1.7 0.12 0.6 
JE 431 652.1.27 4 13  1 0-5  2 1 1 2.21 1.49 0.21 0.8 
JE 431 652.1.28 4 13  1 0-5  2 1 1 3 1.6 0.47 2.3 
JE 431 652.1.3 4 13  1 0-5  2 1 1 1.2 0.85 0.11 0.1 
JE 431 652.1.30 4 13  1 0-5  2 1 1 2.97 1.85 0.35 1.5 
JE 431 652.1.31 4 13  1 0-5  2 1 1 2.84 2.23 0.43 3.2 
JE 431 652.1.32 4 13  1 0-5  2 1 1 3.22 2.62 0.53 3.6 
JE 431 652.1.33 4 13  1 0-5  2 1 1 4.17 2.56 0.31 3.6 
JE 431 652.1.34 4 13  1 0-5  2 1 1 4.8 2.66 1.11 10.1 
JE 431 652.1.35 4 13  1 0-5  2 1 1 4.85 2.9 1 10.2 
JE 431 652.1.5 4 13  1 0-5  2 1 1 1.59 0.75 0.12 0.1 
JE 431 652.1.7 4 13  1 0-5  4 2 0 1.48 0.66 0.11 0.1 
JE 431 652.1.8 4 13  1 0-5  2 1 1 1.32 0.67 0.17 0.1 
JE 431 653.1.10 4 13  2 5-10  2 1 1 1.22 0.91 0.13 0.1 
JE 431 653.1.13 4 13  2 5-10  2 2 0 1.35 0.81 0.13 0.1 
JE 431 653.1.14 4 13  2 5-10  2 1 1 1.2 0.67 0.11 0.1 
JE 431 653.1.16 4 13  2 5-10  2 1 1 1.14 0.76 0.25 0.3 
JE 431 653.1.20 4 13  2 5-10  2 1 1 1.39 0.72 0.28 0.2 
JE 431 653.1.21 4 13  2 5-10  2 2 0 1.29 0.82 0.15 0.3 
JE 431 653.1.22 4 13  2 5-10  2 1 1 1.73 1.16 0.16 0.5 
JE 431 653.1.23 4 13  2 5-10  2 1 1 1.67 1.1 0.1 0.2 
JE 431 653.1.24 4 13  2 5-10  2 1 1 1.63 1.52 0.3 0.6 
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JE 431 653.1.26 4 13  2 5-10  2 1 1 1.775 1.31 0.24 0.6 
JE 431 653.1.27 4 13  2 5-10  2 1 1 1.66 1.15 0.23 0.4 
JE 431 653.1.28 4 13  2 5-10  2 1 1 1.68 1.11 0.5 0.8 
JE 431 653.1.3 4 13  2 5-10  4 2 0 <1cm sq.   0.1 
JE 431 653.1.32 4 13  2 5-10  2 1 1 1.49 0.92 0.48 0.5 
JE 431 653.1.35 4 13  2 5-10  2 1 1 2.38 0.96 0.2 0.5 
JE 431 653.1.37 4 13  2 5-10  2 1 1 1.89 1.55 0.26 0.6 
JE 431 653.1.38 4 13  2 5-10  2 1 1 1.99 1.68 0.15 0.4 
JE 431 653.1.39 4 13  2 5-10  2 1 1 2.18 1.76 0.36 1.4 
JE 431 653.1.40 4 13  2 5-10  2 1 1 2.06 1.38 0.32 0.8 
JE 431 653.1.42 4 13  2 5-10  2 1 1 2.68 1.7 0.14 0.5 
JE 431 653.1.48 4 13  2 5-10  2 1 1 2.75 1.47 0.37 1.6 
JE 431 653.1.49 4 13  2 5-10  4 2 0 2.19 1.88 0.82 2.9 
JE 431 653.1.5 4 13  2 5-10  2 1 1 <1cm sq.   0.2 
JE 431 653.1.50 4 13  2 5-10  2 1 1 2.78 1.92 0.32 1.3 
JE 431 653.1.52 4 13  2 5-10  2 1 1 2.43 2.23 0.47 2.6 
JE 431 653.1.53 4 13  2 5-10  2 1 1 2.68 2.44 0.45 2.5 
JE 431 653.1.54 4 13  2 5-10  2 1 1 2.6 2.11 0.33 2.4 
JE 431 653.1.55 4 13  2 5-10  2 1 1 3.12 1.97 0.41 2.5 
JE 431 653.1.56 4 13  2 5-10  2 1 1 2.88 2 0.45 2.4 
JE 431 653.1.58 4 13  2 5-10  2 1 1 3.34 2.43 0.24 1.9 
JE 431 653.1.59 4 13  2 5-10  2 1 1 4.09 3.44 0.49 5.2 
JE 431 653.1.60 4 13  2 5-10  2 1 1 4.85 3.1 0.52 7.5 
JE 431 653.1.63 4 13  2 5-10  2 1 1 <1cm sq.   <0.1 
JE 431 653.1.67 4 13  2 5-10  2 1 1 1.34 0.89 0.11 0.1 
JE 431 653.1.9 4 13  2 5-10  2 1 1 1.46 0.85 0.1 0.1 
JE 431 654.1.10 4 13  3 10-15  2 2 0 <1cm sq.   0.2 
JE 431 654.1.11 4 13  3 10-15  2 1 1 <1cm sq.   0.1 
JE 431 654.1.12 4 13  3 10-15  2 2 0 <1cm sq.   0.1 
JE 431 654.1.13 4 13  3 10-15  2 2 0 <1cm sq.   0.1 
JE 431 654.1.17 4 13  3 10-15  2 1 1 1.16 0.6 0.19 0.1 
JE 431 654.1.18 4 13  3 10-15  2 1 1 1.19 0.77 0.14 0.1 
684
 
Site 
 
Artifact # 
 
Artifact Type 
 
Unit 
 
Feature
 
Level
 
Depth
 
Comments 
Material 
Type 
 
Texture
 
Variety
Length 
(cm) 
Width 
(cm) 
Thickness 
(cm) 
Weight 
(g) 
JE 431 654.1.21 4 13  3 10-15  2 1 1 1.17 0.89 0.08 0.1 
JE 431 654.1.23 4 13  3 10-15  2 1 1 1.34 0.91 0.11 0.1 
JE 431 654.1.24 4 13  3 10-15  2 1 1 1.35 0.82 0.12 0.2 
JE 431 654.1.25 4 13  3 10-15  2 1 1 1.96 0.87 0.09 0.2 
JE 431 654.1.28 4 13  3 10-15  2 1 1 1.71 1.11 0.2 0.4 
JE 431 654.1.29 4 13  3 10-15  2 1 1 2.2 1.18 0.2 0.5 
JE 431 654.1.30 4 13  3 10-15  2 2 0 1.39 1.1 0.15 0.3 
JE 431 654.1.31 4 13  3 10-15  2 1 1 1.6 1.11 0.24 0.4 
JE 431 654.1.32 4 13  3 10-15  2 2 0 1.44 1.5 0.24 0.5 
JE 431 654.1.34 4 13  3 10-15  2 2 0 1.49 1.35 0.24 0.3 
JE 431 654.1.37 4 13  3 10-15  2 1 1 1.58 1.29 0.15 0.3 
JE 431 654.1.38 4 13  3 10-15  2 1 1 1.79 1.02 0.1 0.2 
JE 431 654.1.41 4 13  3 10-15  2 1 1 1.75 1.1 0.22 0.4 
JE 431 654.1.45 4 13  3 10-15  2 1 1 1.56 1.28 0.2 0.4 
JE 431 654.1.46 4 13  3 10-15  2 1 1 1.8 1.21 0.17 0.4 
JE 431 654.1.47 4 13  3 10-15  2 1 1 2.16 0.93 0.14 0.3 
JE 431 654.1.49 4 13  3 10-15  2 2 0 1.71 1.49 0.26 0.6 
JE 431 654.1.5 4 13  3 10-15  2 2 0 <1cm sq.   0.2 
JE 431 654.1.50 4 13  3 10-15  2 1 1 2.102 1.32 0.2 0.5 
JE 431 654.1.52 4 13  3 10-15  2 1 1 1.83 1.33 0.26 0.6 
JE 431 654.1.55 4 13  3 10-15  2 2 0 2.23 1.54 0.35 1.4 
JE 431 654.1.56 4 13  3 10-15  2 1 1 2.45 0.96 0.53 1.1 
JE 431 654.1.58 4 13  3 10-15  2 1 1 2.67 1.11 0.51 1.1 
JE 431 654.1.59 4 13  3 10-15  2 1 1 2.46 2.11 0.23 1.2 
JE 431 654.1.6 4 13  3 10-15  2 1 1 <1cm sq.   0.1 
JE 431 654.1.60 4 13  3 10-15  2 1 1 2.31 2.2 0.25 1.1 
JE 431 654.1.61 4 13  3 10-15  2 1 1 2.45 1.57 0.21 0.7 
JE 431 654.1.62 4 13  3 10-15  2 1 1 2.56 1.63 0.46 1.6 
JE 431 654.1.64 4 13  3 10-15  2 1 1 3.79 1.29 0.87 2.9 
JE 431 654.1.65 4 13  3 10-15  2 1 1 3.46 2.12 0.41 2.2 
JE 431 654.1.66 4 13  3 10-15  2 1 1 2.89 1.81 0.35 2.1 
JE 431 654.1.67 4 13  3 10-15  2 2 0 2.86 2.35 0.34 2.3 
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JE 431 654.1.68 4 13  3 10-15  2 1 1 3.35 2.3 0.32 3 
JE 431 654.1.69 4 13  3 10-15  2 1 1 3.15 2.05 0.23 1.8 
JE 431 654.1.7 4 13  3 10-15  2 1 1 <1cm sq.   0.1 
JE 431 654.1.72 4 13  3 10-15  2 1 1 4.29 2.2 0.46 4 
JE 431 654.1.73 4 13  3 10-15  2 1 1 4.04 1.7 0.37 2.4 
JE 431 654.1.74 4 13  3 10-15  2 1 1 3.93 2.12 1.25 10.3 
JE 431 654.1.75 4 13  3 10-15  2 1 1 4.89 2.57 0.35 4.2 
JE 431 654.1.77 4 13  3 10-15  2 1 1 6.22 2.49 0.77 8.8 
JE 431 654.1.78 4 13  3 10-15  2 1 1 5.36 3.76 0.84 11 
JE 431 654.1.8 4 13  3 10-15  2 1 1 <1cm sq.   0.1 
JE 431 654.1.80 4 13  3  flotation sample 2 2 0 2.83 1.97 0.24 1.4 
JE 431 654.1.9 4 13  3 10-15  2 1 1 <1cm sq.   0.1 
JE 431 655.1.10 4 13  4 15-20  2 1 1 1.37 1.26 0.15 0.3 
JE 431 655.1.12 4 13  4 15-20  2 1 1 1.71 0.7 0.2 0.3 
JE 431 655.1.15 4 13  4 15-20  2 1 1 1.62 1.26 0.19 0.3 
JE 431 655.1.16 4 13  4 15-20  2 1 1 1.69 0.92 0.19 0.4 
JE 431 655.1.17 4 13  4 15-20  2 3 0 1.67 1.14 0.3 0.6 
JE 431 655.1.18 4 13  4 15-20  2 1 1 1.89 1.19 0.14 0.2 
JE 431 655.1.19 4 13  4 15-20  2 2 0 1.89 0.93 0.14 0.3 
JE 431 655.1.20 4 13  4 15-20  2 2 0 2.29 1.43 0.14 0.7 
JE 431 655.1.21 4 13  4 15-20  2 1 1 1.96 1.3 0.2 0.4 
JE 431 655.1.22 4 13  4 15-20  2 1 1 1.8 1.44 0.25 0.5 
JE 431 655.1.25 4 13  4 15-20  2 1 1 2.2 1.48 0.32 0.9 
JE 431 655.1.26 4 13  4 15-20  2 1 1 2.42 1.68 0.17 0.6 
JE 431 655.1.27 4 13  4 15-20  2 1 1 2.45 1.04 0.32 1 
JE 431 655.1.28 4 13  4 15-20  2 1 1 2.25 1.46 0.18 0.6 
JE 431 655.1.29 4 13  4 15-20  2 1 1 2.32 1.65 0.31 1.2 
JE 431 655.1.30 4 13  4 15-20  2 1 1 3.36 2.03 0.25 2.1 
JE 431 655.1.31 4 13  4 15-20  2 1 1 2.98 1.72 0.21 1.5 
JE 431 655.1.32 4 13  4 15-20  2 1 1 2.68 2 0.33 1.8 
JE 431 655.1.33 4 13  4 15-20  2 1 1 3 2.25 0.25 2.2 
JE 431 655.1.34 4 13  4 15-20  2 1 1 2.85 2.15 0.77 5.1 
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JE 431 655.1.38 4 13  4 15-20  2 1 1 3.51 2.88 0.41 3.4 
JE 431 655.1.39 4 13  4 15-20  2 1 1 3.82 2.29 0.31 3.3 
JE 431 655.1.5 4 13  4 15-20  2 1 1 1.43 0.75 0.11 0.1 
JE 431 655.1.8 4 13  4 15-20  4 2 0 1.36 0.86 0.17 0.1 
JE 431 656.1.10 4 13  5 20-25  2 1 1 1.2 1.04 0.2 0.2 
JE 431 656.1.12 4 13  5 20-25  2 2 0 1.95 0.91 0.11 0.2 
JE 431 656.1.13 4 13  5 20-25  2 1 1 1.77 1.15 0.25 0.4 
JE 431 656.1.14 4 13  5 20-25  2 1 1 1.82 1.33 0.12 0.4 
JE 431 656.1.16 4 13  5 20-25  2 1 1 2.19 1.95 0.36 1.2 
JE 431 656.1.18 4 13  5 20-25  2 1 1 3.45 2.24 0.82 7.3 
JE 431 656.1.6 4 13  5 20-25  2 1 1 1.39 1.07 0.16 0.2 
JE 431 656.1.7 4 13  5 20-25  2 2 0 1.23 1.12 0.16 0.2 
JE 431 656.1.9 4 13  5 20-25  2 1 1 1.26 1.25 0.15 0.2 
JE 431 657.1.10 4 13  6 25-30  4 2 0 3.06 1.68 0.68 4.2 
JE 431 657.1.5 4 13  6 25-30  2 1 1 1.83 0.87 0.12 0.3 
JE 431 657.1.6 4 13  6 25-30  2 1 1 1.7 1.57 0.18 0.5 
JE 431 657.1.7 4 13  6 25-30  2 1 1 2.14 1.26 0.15 0.5 
JE 431 657.1.9 4 13  6 25-30  2 1 1 3.04 1.98 0.61 3.9 
JE 431 658.1.2 4 13  7 30-35  2 1 1 1.38 0.75 0.09 0.1 
JE 431 658.1.4 4 13  7 30-35  2 1 1 1.28 1.1 0.14 0.2 
JE 431 651.1.1 4 13  Sup   2 1 1 <1cm sq.   <0.1 
JE 431 653.1.51 5 13  2 5-10 litico roto recientimente en 2 partes 2 1 1 2.68 1.99 0.24 1.1 
JE 431 654.1.70 5 13  3 10-15  2 1 1 3.55 2.14 0.45 2.7 
JE 431 654.1.71 5 13  3 10-15  2 1 1 3.21 2.6 0.4 2.9 
JE 431 657.1.2 5 13  6 25-30  2 1 1 1.1 0.76 0.15 0.2 
JE 431 658.1.5 5 13  7 30-35  2 1 1 1.47 0.96 0.1 0.1 
JE 431 652.1.21 6 13  1 0-5 interior 2 1 1 1.91 1.17 0.32 1 
JE 431 654.1.26 6 13  3 10-15 lipped interior 2 1 1 1.43 1.36 0.11 0.3 
JE 431 654.1.39 6 13  3 10-15 interior 2 1 1 1.43 1.22 0.1 0.2 
JE 431 654.1.44 6 13  3 10-15 interior 2 1 1 1.85 0.91 0.23 0.5 
JE 431 654.1.51 6 13  3 10-15 interior 2 1 1 1.85 1.52 0.2 0.8 
JE 431 655.1.4 6 13  4 15-20 interior 2 1 1 1.24 0.9 0.14 0.2 
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JE 431 657.1.4 6 13  6 25-30 interior 2 1 1 1.57 0.95 0.16 0.3 
JE 431 652.1.10 7 13  1 0-5 no cortex 2 1 1 1.56 0.82 0.26 0.4 
JE 431 652.1.12 7 13  1 0-5 no cortex 2 1 1 1.7 1.04 0.09 0.1 
JE 431 652.1.13 7 13  1 0-5 no cortex 2 1 1 1.74 0.91 0.1 0.1 
JE 431 652.1.29 7 13  1 0-5 no cortex 2 2 0 3.03 1.34 0.22 1.3 
JE 431 652.1.4 7 13  1 0-5 some cortex 2 1 1 1.27 0.8 0.2 0.2 
JE 431 652.1.6 7 13  1 0-5 no cortex 2 1 1 1.24 0.93 0.09 0.1 
JE 431 652.1.9 7 13  1 0-5 no cortex 2 2 0 1.43 0.97 0.16 0.2 
JE 431 653.1.12 7 13  2 5-10 no cortex 2 1 1 1.33 0.78 0.17 0.2 
JE 431 653.1.15 7 13  2 5-10 no cortex 2 1 1 1.19 0.67 0.17 0.1 
JE 431 653.1.17 7 13  2 5-10 no cortex 2 1 1 1.48 0.97 0.23 0.2 
JE 431 653.1.18 7 13  2 5-10 no cortex 2 1 1 1.15 1 0.2 0.1 
JE 431 653.1.2 7 13  2 5-10 no cortex 2 1 1 <1cm sq.   <0.1 
JE 431 653.1.25 7 13  2 5-10 no cortex 2 2 0 1.63 1.37 0.15 0.3 
JE 431 653.1.29 7 13  2 5-10 no cortex 2 1 1 1.77 0.66 0.17 0.3 
JE 431 653.1.30 7 13  2 5-10 no cortex 2 1 1 2.02 0.95 0.14 0.3 
JE 431 653.1.31 7 13  2 5-10 no cortex 2 1 1 1.67 0.91 0.14 0.2 
JE 431 653.1.34 7 13  2 5-10 no cortex 2 1 1 2.06 1.48 0.15 0.5 
JE 431 653.1.36 7 13  2 5-10 no cortex 2 1 1 2.16 1.28 0.14 0.5 
JE 431 653.1.4 7 13  2 5-10 no cortex 2 1 1 <1cm sq.   0.1 
JE 431 653.1.41 7 13  2 5-10 no cortex 2 1 1 1.61 1.57 0.2 0.5 
JE 431 653.1.43 7 13  2 5-10 no cortex 2 1 1 2.26 1.7 0.28 1 
JE 431 653.1.44 7 13  2 5-10 no cortex 2 2 0 2.86 1.47 0.16 0.9 
JE 431 653.1.45 7 13  2 5-10 no cortex 2 1 1 2.82 1.84 0.25 1.1 
JE 431 653.1.46 7 13  2 5-10 no cortex 2 1 1 2.68 2.06 0.2 1.1 
JE 431 653.1.57 7 13  2 5-10 no cortex 2 1 1 3.31 1.97 0.39 2.6 
JE 431 653.1.6 7 13  2 5-10 no cortex 2 2 0 <1cm sq.   0.1 
JE 431 653.1.64 7 13  2 5-10 no cortex 2 1 1 <1cm sq.   0.2 
JE 431 653.1.65 7 13  2 5-10 no cortex 2 1 1 1.31 0.43 0.05 0.1 
JE 431 653.1.66 7 13  2 5-10 no cortex 2 1 1 1.76 1.22 0.14 0.2 
JE 431 653.1.7 7 13  2 5-10 no cortex 2 1 1 1.47 0.59 0.08 0.1 
JE 431 653.1.8 7 13  2 5-10 no cortex 2 1 1 1.14 0.83 0.14 0.1 
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JE 431 654.1.1 7 13  3 10-15 possibly heat-crazed no cortex 2 1 1 <1cm sq.   <0.1 
JE 431 654.1.14 7 13  3 10-15 no cortex 2 1 1 <1cm sq.   0.1 
JE 431 654.1.15 7 13  3 10-15 no cortex 2 1 1 <1cm sq.   <0.1 
JE 431 654.1.16 7 13  3 10-15 no cortex 2 1 1 1.12 0.62 0.1 0.1 
JE 431 654.1.19 7 13  3 10-15 with cortex 2 1 1 1.29 0.51 0.18 0.1 
JE 431 654.1.2 7 13  3 10-15 no cortex 2 1 1 <1cm sq.   0.1 
JE 431 654.1.20 7 13  3 10-15 no cortex 2 1 1 1.33 0.83 0.07 0.1 
JE 431 654.1.22 7 13  3 10-15 no cortex 2 1 1 1.1 0.8 0.2 0.2 
JE 431 654.1.27 7 13  3 10-15 no cortex 2 2 0 1.66 1.18 0.2 0.4 
JE 431 654.1.3 7 13  3 10-15 no cortex 2 1 1 <1cm sq.   0.1 
JE 431 654.1.33 7 13  3 10-15 no cortex 2 1 1 1.77 1.26 0.12 0.2 
JE 431 654.1.35 7 13  3 10-15 no cortex 2 1 1 1.73 0.54 0.12 0.2 
JE 431 654.1.36 7 13  3 10-15 no cortex 2 1 1 1.42 1.3 0.14 0.3 
JE 431 654.1.4 7 13  3 10-15 no cortex 2 1 1 <1cm sq.   0.1 
JE 431 654.1.40 7 13  3 10-15 no cortex 2 1 1 1.54 1.12 0.34 0.6 
JE 431 654.1.42 7 13  3 10-15 no cortex 2 1 1 1.54 1.12 0.34 0.6 
JE 431 654.1.43 7 13  3 10-15 no cortex 2 1 1 2.02 0.84 0.21 0.5 
JE 431 654.1.48 7 13  3 10-15 no cortex 2 2 0 2.02 1.16 0.2 0.5 
JE 431 654.1.53 7 13  3 10-15 no cortex 2 1 1 2.17 1.51 0.24 0.8 
JE 431 654.1.54 7 13  3 10-15 no cortex 2 1 1 2.62 1.58 0.21 0.6 
JE 431 655.1.1 7 13  4 15-20 no cortex 2 2 0 <1cm sq.   0.1 
JE 431 655.1.13 7 13  4 15-20 no cortex 2 1 1 1.8 0.57 0.35 0.2 
JE 431 655.1.14 7 13  4 15-20 no cortex 2 1 1 2.02 1.1 0.14 0.4 
JE 431 655.1.2 7 13  4 15-20 no cortex 2 1 1 <1cm sq.   0.2 
JE 431 655.1.24 7 13  4 15-20 no cortex 2 3 0 2.16 1.42 0.29 0.9 
JE 431 655.1.3 7 13  4 15-20 no cortex 2 1 1 <1cm sq.   0.1 
JE 431 655.1.37 7 13  4 15-20 no cortex 2 1 1 0.64 2.37 0.46 3.6 
JE 431 655.1.7 7 13  4 15-20 no cortex 2 1 1 1.27 0.82 0.12 0.1 
JE 431 655.1.9 7 13  4 15-20 no cortex 2 1 1 1.73 1 0.18 0.3 
JE 431 656.1.1 7 13  5 20-25 potlid in one side no cortex 2 1 1 <1cm sq.   <0.1 
JE 431 656.1.11 7 13  5 20-25 no cortex 2 2 0 1.79 1.36 0.14 0.3 
JE 431 656.1.2 7 13  5 20-25 no cortex 2 1 1 1.21 0.42 0.05 <0.1 
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JE 431 656.1.4 7 13  5 20-25 no cortex 2 1 1 1.23 0.95 0.1 0.1 
JE 431 656.1.5 7 13  5 20-25 no cortex 2 2 0 1.15 1.01 0.14 0.2 
JE 431 656.1.8 7 13  5 20-25 no cortex 2 1 1 1.59 0.88 0.11 0.8 
JE 431 657.1.3 7 13  6 25-30 no cortex 2 1 1 1.16 0.78 0.2 0.1 
JE 431 658.1.1 7 13  7 30-35 no cortex 2 1 1 <1cm sq.   0.1 
JE 431 658.1.3 7 13  7 30-35 no cortex 2 1 1 1.22 1.83 0.09 0.1 
JE 431 658.1.6 7 13  7 30-35 no cortex 2 1 1 1.35 0.95 0.06 0.1 
JE 431 651.1.2 7 13  Sup  no cortex 2 1 1 2.04 1.16 0.18 0.4 
JE 431 651.1.3 7 13  Sup  no cortex 2 1 1 1.9 1.17 0.18 0.4 
JE 431 653.1.11 8 13  2 5-10 no cortex 4 2 0 1.14 0.89 0.45 0.4 
JE 431 653.1.19 8 13  2 5-10 some cortex 2 1 1 1.25 0.73 0.44 0.4 
JE 431 653.1.33 8 13  2 5-10 no cortex 1 0 3 1.89 1.03 0.55 1.2 
JE 431 653.1.47 8 13  2 5-10 with cortex 2 1 1 2.75 1.22 0.86 2.6 
JE 431 654.1.76 8 13  3 10-15 some cortex 2 1 1 4.29 2.82 1.09 15.6 
JE 431 655.1.11 8 13  4 15-20 no cortex 1 0 4 1.23 1.09 0.43 0.6 
JE 431 655.1.35 8 13  4 15-20 with cortex 2 1 1 3.94 1.85 0.47 3.7 
JE 431 656.1.15 8 13  5 20-25 no cortex 2 1 1 2.01 1.02 0.5 1 
JE 431 656.1.17 8 13  5 20-25 no cortex 2 1 1 3.2 2.56 1.02 8.1 
JE 431 657.1.11 8 13  6 25-30 some cortex 2 1 1 3.01 1.95 1 5 
JE 431 657.1.1 16 13  6 30 PP#8 1 0 3 0.99 1.18 0.93 1.3 
JE 431 653.1.1 18 13  2 9-10.5 PP2-utilized flake with some retouch 2 1 1 7.14 4.4 2.17 46.68 
JE 431 661.1.15 1 14  1 0-5 multidirectional fragment 2 1 1 4.44 3.49 2.18 29.8 
JE 431 666.1.17 1 14  6 25-30 small core.frag. 1 0 4 2.89 1.65 1.23 6.2 
JE 431 661.1.16 2 14  1 0-5  2 1 1 5.09 3.65 1.8 36.4 
JE 431 661.1.4 2 14  1 0-5  2 1 1 <1cm sq.   0.1 
JE 431 661.1.6 2 14  1 0-5  2 1 1 1.58 0.53 0.25 0.2 
JE 431 662.1.79 2 14  2 5-10  7 0 0 5.18 3.1 1.72 14.9 
JE 431 662.1.68 3 14  2 5-10 cortex on platform only 2 1 1 2.82 1.48 0.74 3 
JE 431 664.1.41 3 14  4 15-20 cortex on platform only 4 2 0 4.7 2.83 0.79 9.5 
JE 431 661.1.1 4 14  1 0-5  2 1 1 <1cm sq.   0.2 
JE 431 661.1.14 4 14  1 0-5  2 1 1 5.32 2.32 1.07 9 
JE 431 661.1.5 4 14  1 0-5  2 1 1 <1cm sq.   0.1 
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JE 431 661.1.7 4 14  1 0-5  2 1 1 1.44 0.89 0.3 0.3 
JE 431 662.1.10 4 14  2 5-10  2 1 1 <1cm sq.   0.1 
JE 431 662.1.12 4 14  2 5-10  2 1 1 <1cm sq.   0.1 
JE 431 662.1.13 4 14  2 5-10  2 1 1 <1cm sq.   0.1 
JE 431 662.1.14 4 14  2 5-10  2 1 1 <1cm sq.   0.1 
JE 431 662.1.17 4 14  2 5-10  2 1 1 <1cm sq.   0.1 
JE 431 662.1.18 4 14  2 5-10  2 1 1 <1cm sq.   0.2 
JE 431 662.1.19 4 14  2 5-10  2 1 1 <1cm sq.   0.1 
JE 431 662.1.2 4 14  2 5-10  1 0 4 <1cm sq.   0.3 
JE 431 662.1.22 4 14  2 5-10  2 1 1 <1cm sq.   0.1 
JE 431 662.1.23 4 14  2 5-10  2 1 1 <1cm sq.   0.2 
JE 431 662.1.24 4 14  2 5-10  2 1 1 <1cm sq.   0.2 
JE 431 662.1.25 4 14  2 5-10  2 1 1 <1cm sq.   0.3 
JE 431 662.1.27 4 14  2 5-10  2 1 1 <1cm sq.   0.2 
JE 431 662.1.28 4 14  2 5-10  2 1 1 <1cm sq.   0.2 
JE 431 662.1.31 4 14  2 5-10  2 1 1 <1cm sq.   <0.1 
JE 431 662.1.32 4 14  2 5-10  2 1 1 <1cm sq.   0.1 
JE 431 662.1.35 4 14  2 5-10  2 1 1 1.46 0.74 0.15 0.2 
JE 431 662.1.37 4 14  2 5-10  2 1 1 2.07 1.03 0.17 0.3 
JE 431 662.1.38 4 14  2 5-10  2 1 1 1.7 0.78 0.19 0.3 
JE 431 662.1.39 4 14  2 5-10  2 1 1 1.6 0.99 0.15 0.2 
JE 431 662.1.41 4 14  2 5-10  2 1 1 1.36 0.78 0.22 0.3 
JE 431 662.1.43 4 14  2 5-10  2 1 1 1.48 1.26 0.26 0.4 
JE 431 662.1.45 4 14  2 5-10  2 1 1 1.44 1.14 0.15 0.2 
JE 431 662.1.46 4 14  2 5-10  2 3 0 1.52 1.32 0.3 0.6 
JE 431 662.1.49 4 14  2 5-10  2 1 1 1.65 0.99 0.14 0.3 
JE 431 662.1.50 4 14  2 5-10  2 1 1 1.8 1.12 0.12 0.4 
JE 431 662.1.55 4 14  2 5-10  2 1 1 1.78 1.24 0.29 0.5 
JE 431 662.1.56 4 14  2 5-10  2 1 1 2.3 1.11 0.22 0.3 
JE 431 662.1.57 4 14  2 5-10  1 0 4 1.72 1.63 0.32 0.8 
JE 431 662.1.59 4 14  2 5-10  2 1 1 2.3 1.42 0.45 1.2 
JE 431 662.1.67 4 14  2 5-10  2 1 1 2.46 1.68 0.49 2.2 
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JE 431 662.1.7 4 14  2 5-10  1 0 5 <1cm sq.   0.2 
JE 431 662.1.70 4 14  2 5-10  2 1 1 2.88 2.1 0.55 2.2 
JE 431 662.1.73 4 14  2 5-10 possibly heat-crazed 2 1 1 3.13 2.83 0.69 4.7 
JE 431 662.1.77 4 14  2 5-10  2 1 1 5.13 3.17 1.42 12.8 
JE 431 663.1.1 4 14  3 10-15  2 1 1 <0.1   <0.1 
JE 431 663.1.11 4 14  3 10-15  2 1 1 1.37 1.31 0.4 0.5 
JE 431 663.1.12 4 14  3 10-15  2 1 1 1.55 1.41 0.07 0.1 
JE 431 663.1.14 4 14  3 10-15  2 1 1 1.63 0.92 0.18 0.2 
JE 431 663.1.16 4 14  3 10-15  2 1 1 2.01 1.09 0.15 0.4 
JE 431 663.1.17 4 14  3 10-15  2 1 1 1.58 1.34 0.4 0.6 
JE 431 663.1.2 4 14  3 10-15  2 1 1 <0.1   <0.1 
JE 431 663.1.21 4 14  3 10-15  2 1 1 1.79 1.64 0.26 0.5 
JE 431 663.1.22 4 14  3 10-15  2 1 1 2.37 1.27 0.22 0.5 
JE 431 663.1.24 4 14  3 10-15  2 1 1 2.43 2.1 0.46 1.9 
JE 431 663.1.25 4 14  3 10-15  2 1 1 3.07 1.22 0.46 1.9 
JE 431 663.1.29 4 14  3 10-15  2 1 1 4.09 2.49 1.22 10.3 
JE 431 663.1.3 4 14  3 10-15  2 1 1 <0.1   0.1 
JE 431 663.1.4 4 14  3 10-15  2 3 0 <0.1   0.2 
JE 431 663.1.6 4 14  3 10-15  2 1 1 <0.1   0.2 
JE 431 663.1.8 4 14  3 10-15  2 1 1 1.39 0.93 0.18 0.3 
JE 431 663.1.9 4 14  3 10-15  2 1 1 1.66 0.83 0.2 0.3 
JE 431 664.1.1 4 14  4 15-20  2 1 1 <1cm sq.   0.1 
JE 431 664.1.13 4 14  4 15-20  2 1 1 <1cm sq.   0.2 
JE 431 664.1.15 4 14  4 15-20  2 1 1 1.77 0.62 0.19 0.2 
JE 431 664.1.19 4 14  4 15-20  2 1 1 1.48 0.97 0.14 0.2 
JE 431 664.1.20 4 14  4 15-20  2 1 1 1.42 0.91 0.19 0.2 
JE 431 664.1.22 4 14  4 15-20  2 1 1 1.54 0.88 0.1 0.1 
JE 431 664.1.28 4 14  4 15-20  2 1 1 1.4 1.17 0.21 0.4 
JE 431 664.1.30 4 14  4 15-20  2 1 1 1.9 1.08 0.26 0.6 
JE 431 664.1.33 4 14  4 15-20  2 1 1 2.04 1.11 0.26 0.6 
JE 431 664.1.35 4 14  4 15-20  2 1 1 1.76 1.67 0.38 0.9 
JE 431 664.1.36 4 14  4 15-20  2 1 1 2.34 1.44 0.36 0.9 
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JE 431 664.1.38 4 14  4 15-20  2 1 1 2.7 1.37 0.38 1.4 
JE 431 664.1.39 4 14  4 15-20  2 1 1 2.9 2.17 0.42 2.6 
JE 431 664.1.4 4 14  4 15-20  2 1 1 <1cm sq.   0.1 
JE 431 664.1.43 4 14  4 15-20  2 1 1 4.46 3.27 0.99 13 
JE 431 664.1.44 4 14  4 15-20  2 1 1 4.02 3.23 0.7 8.5 
JE 431 664.1.45 4 14  4 15-20  2 1 1 6.22 3.92 1.4 23.1 
JE 431 664.1.5 4 14  4 15-20  2 1 1 <1cm sq.   0.1 
JE 431 664.1.6 4 14  4 15-20  2 1 1 <1cm sq.   0.2 
JE 431 664.1.9 4 14  4 15-20  2 1 1 <1cm sq.   0.2 
JE 431 665.1.10 4 14  5 20-25  2 1 1 1.89 1.46 0.46 1 
JE 431 665.1.18 4 14  5 20-25  2 1 1 5.38 4.59 1.55 37.4 
JE 431 666.1.14 4 14  6 25-30  2 1 1 2.33 1.26 0.2 0.6 
JE 431 666.1.16 4 14  6 25-30  2 1 1 2.74 1.66 0.74 3.1 
JE 431 666.1.18 4 14  6 25-30  2 1 1 4.65 3.08 0.33 4.1 
JE 431 666.1.9 4 14  6 25-30  2 1 1 1.76 0.88 0.49 0.7 
JE 431 667.1.10 4 14  7 30-35  2 1 1 1.59 1.15 0.15 0.3 
JE 431 660.1.2 4 14  Sup    2 1 1 1.38 1.17 0.11 0.2 
JE 431 660.1.6 4 14  Sup    2 1 1 2.1 1.19 0.29 0.7 
JE 431 661.1.10 5 14  1 0-5  2 2 0 1.72 1.8 0.22 0.4 
JE 431 662.1.65 5 14  2 5-10  2 1 1 2.14 1.62 0.31 0.8 
JE 431 662.1.74 5 14  2 5-10  2 1 1 3.12 2.23 0.27 2.2 
JE 431 662.1.75 5 14  2 5-10  2 1 1 4.02 2.03 0.4 3.1 
JE 431 662.1.76 5 14  2 5-10  2 1 1 4.46 2.29 0.27 3 
JE 431 663.1.13 5 14  3 10-15  2 1 1 1.56 1.01 0.27 0.4 
JE 431 663.1.23 5 14  3 10-15  2 2 0 2.68 1.53 0.22 0.8 
JE 431 664.1.27 5 14  4 15-20  2 1 1 1.6 1.3 0.23 0.3 
JE 431 664.1.31 5 14  4 15-20  2 1 1 2.01 1.37 0.22 0.5 
JE 431 664.1.37 5 14  4 15-20  2 1 1 2.41 1.57 0.3 1 
JE 431 664.1.40 5 14  4 15-20  2 1 1 3.16 2.93 0.46 3.8 
JE 431 665.1.13 5 14  5 20-25  2 1 1 3.24 1.79 0.3 2.1 
JE 431 665.1.6 5 14  5 20-25  2 1 1 1.24 0.95 0.19 0.2 
JE 431 665.1.9 5 14  5 20-25  2 1 1 1.63 1.05 0.19 0.4 
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JE 431 666.1.1 5 14  6 25-30  2 1 1 <1cm sq.   0.1 
JE 431 666.1.11 5 14  6 25-30  2 1 1 2.2 0.98 0.14 0.3 
JE 431 667.1.2 5 14  7 30-35  2 1 1 <1cm sq.   0.1 
JE 431 667.1.5 5 14  7 30-35  2 1 1 2.4 2.02 0.43 1.8 
JE 431 660.1.3 5 14  Sup    2 2 0 1.61 0.96 0.23 0.3 
JE 431 662.1.26 6 14  2 5-10 interior 2 1 1 <1cm sq.   0.1 
JE 431 662.1.60 6 14  2 5-10 interior 2 1 1 2.13 1.61 0.23 0.7 
JE 431 662.1.63 6 14  2 5-10 lipped interior 2 1 1 2.38 1.57 0.33 1.3 
JE 431 662.1.64 6 14  2 5-10 lipped interior 2 2 0 1.73 1.61 0.18 0.4 
JE 431 663.1.20 6 14  3 10-15 interior 2 1 1 1.84 1.45 0.36 1 
JE 431 664.1.10 6 14  4 15-20 interior 2 1 1 1.41 1.1 0.19 0.2 
JE 431 664.1.7 6 14  4 15-20 interior 2 1 1 <1cm sq.   0.1 
JE 431 666.1.13 6 14  6 25-30 Broken L.I.F. 2 1 1 1.76 0.97 0.36 0.7 
JE 431 666.1.5 6 14  6 25-30 Broken L.I.F. 2 1 1 1.39 0.83 0.2 0.3 
JE 431 666.1.6 6 14  6 25-30 Broken L.I.F. 2 1 1 1.65 0.75 0.17 0.3 
JE 431 666.1.7 6 14  6 25-30 Broken Int.Flake 2 1 1 1.84 1.08 0.46 1 
JE 431 667.1.11 6 14  7 30-35 Broken L.I.F. 2 1 1 1.94 1.06 0.15 0.4 
JE 431 667.1.7 6 14  7 30-35 Broken L.I.F. 2 2 0 2.18 1.76 0.24 1 
JE 431 667.1.8 6 14  7 30-35 Broken cortical flake 2 1 1 2.59 1.81 0.36 1.8 
JE 431 660.1.7 6 14  Sup 5 interior 2 1 1 5.12 2.72 1.86 16.8 
JE 431 661.1.11 7 14  1 0-5 possibly heat-crazed no cortex 2 1 1 1.98 1.49 0.39 1 
JE 431 661.1.12 7 14  1 0-5  2 1 1 2.12 1.67 0.15 0.4 
JE 431 661.1.13 7 14  1 0-5 possibly heat-crazed no cortex 2 1 1 2.89 1.75 0.53 2.7 
JE 431 661.1.2 7 14  1 0-5  2 1 1 <1cm sq.   0.1 
JE 431 661.1.3 7 14  1 0-5  2 1 1 <1cm sq.   0.2 
JE 431 661.1.8 7 14  1 0-5  2 2 0 1.73 1.01 0.13 0.2 
JE 431 661.1.9 7 14  1 0-5  2 1 1 1.59 1.23 0.3 0.6 
JE 431 662.1.1 7 14  2 5-10  2 2 0 <1cm sq.   0.2 
JE 431 662.1.11 7 14  2 5-10  2 1 1 <1cm sq.   0.1 
JE 431 662.1.15 7 14  2 5-10  2 1 1 <1cm sq.   0.1 
JE 431 662.1.16 7 14  2 5-10  2 1 1 <1cm sq.   0.1 
JE 431 662.1.20 7 14  2 5-10  2 1 1 <1cm sq.   0.1 
694
 
Site 
 
Artifact # 
 
Artifact Type 
 
Unit 
 
Feature
 
Level
 
Depth
 
Comments 
Material 
Type 
 
Texture
 
Variety
Length 
(cm) 
Width 
(cm) 
Thickness 
(cm) 
Weight 
(g) 
JE 431 662.1.21 7 14  2 5-10  2 1 1 <1cm sq.   0.1 
JE 431 662.1.29 7 14  2 5-10  2 1 1 <1cm sq.   0.1 
JE 431 662.1.3 7 14  2 5-10  2 2 0 <1cm sq.   0.2 
JE 431 662.1.30 7 14  2 5-10  2 1 1 <1cm sq.   0.1 
JE 431 662.1.34 7 14  2 5-10  2 1 1 1.48 0.94 0.14 0.2 
JE 431 662.1.4 7 14  2 5-10  1 0 5 <1cm sq.   0.2 
JE 431 662.1.40 7 14  2 5-10  2 1 1 1.4 1.29 0.2 0.3 
JE 431 662.1.42 7 14  2 5-10  1 0 5 1.74 0.96 0.34 0.5 
JE 431 662.1.44 7 14  2 5-10  2 1 1 1.62 0.95 0.13 0.2 
JE 431 662.1.47 7 14  2 5-10  2 1 1 1.83 1.1 0.17 0.2 
JE 431 662.1.48 7 14  2 5-10  2 3 0 1.34 1.08 0.18 0.3 
JE 431 662.1.51 7 14  2 5-10  2 1 1 1.91 0.92 0.11 0.2 
JE 431 662.1.52 7 14  2 5-10  2 1 1 1.68 0.86 0.19 0.3 
JE 431 662.1.53 7 14  2 5-10  2 1 1 2.18 0.84 0.5 0.8 
JE 431 662.1.54 7 14  2 5-10  2 1 1 2.09 0.92 0.12 0.2 
JE 431 662.1.58 7 14  2 5-10  2 2 0 1.58 1.38 0.25 0.5 
JE 431 662.1.61 7 14  2 5-10  2 2 0 2.02 1.49 0.24 0.7 
JE 431 662.1.62 7 14  2 5-10  2 1 1 1.94 1.2 0.21 0.6 
JE 431 662.1.66 7 14  2 5-10  2 1 1 2.77 2.05 0.16 0.4 
JE 431 662.1.69 7 14  2 5-10 possibly heat-crazed no cortex 2 1 1 3.01 1.85 0.37 1.4 
JE 431 662.1.71 7 14  2 5-10  2 1 1 2.88 2 0.45 2 
JE 431 662.1.72 7 14  2 5-10  1 0 5 3.53 1.51 0.8 2.7 
JE 431 662.1.8 7 14  2 5-10  2 1 1 <1cm sq.   <0.1 
JE 431 662.1.80 7 14  2  flotation sample 2 1 1 1.44 1.3 0.14 0.3 
JE 431 662.1.9 7 14  2 5-10  2 1 1 <1cm sq.   0.1 
JE 431 663.1.15 7 14  3 10-15  2 1 1 1.84 1.59 0.32 0.9 
JE 431 663.1.18 7 14  3 10-15 some cortex 2 1 1 1.92 1.22 0.25 0.5 
JE 431 663.1.19 7 14  3 10-15  2 1 1 2.24 1.03 0.27 0.5 
JE 431 663.1.26 7 14  3 10-15  2 1 1 2.98 1.96 0.18 0.9 
JE 431 663.1.27 7 14  3 10-15  2 1 1 4.29 2.17 0.73 5 
JE 431 663.1.30 7 14  3 10-15  2 1 1 5.2 3.27 0.61 7.6 
JE 431 663.1.7 7 14  3 10-15 possibly heat crazed 2 1 1 1.57 0.71 0.29 0.4 
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JE 431 664.1.11 7 14  4 15-20  2 2 0 <1cm sq.   0.2 
JE 431 664.1.12 7 14  4 15-20  2 1 1 <1cm sq.   0.2 
JE 431 664.1.14 7 14  4 15-20  2 3 0 <1cm sq.   0.2 
JE 431 664.1.16 7 14  4 15-20  2 1 1 1.42 1.22 0.11 0.1 
JE 431 664.1.18 7 14  4 15-20  2 1 1 1.33 1.11 0.13 0.1 
JE 431 664.1.2 7 14  4 15-20  2 1 1 <1cm sq.   0.1 
JE 431 664.1.21 7 14  4 15-20  2 1 1 <1cm sq.   0.2 
JE 431 664.1.23 7 14  4 15-20  2 1 1 1.41 1.33 0.09 0.2 
JE 431 664.1.24 7 14  4 15-20  2 1 1 1.71 0.81 0.29 0.6 
JE 431 664.1.25 7 14  4 15-20  2 1 1 1.52 1.19 0.16 0.3 
JE 431 664.1.29 7 14  4 15-20 possibly heat-crazed 2 1 1 1.58 1.24 0.29 0.4 
JE 431 664.1.3 7 14  4 15-20  2 1 1 <1cm sq.   0.2 
JE 431 664.1.32 7 14  4 15-20  2 1 1 1.6 1.19 0.19 0.4 
JE 431 664.1.34 7 14  4 15-20  2 1 1 2.41 1.44 0.13 0.4 
JE 431 664.1.42 7 14  4 15-20  2 1 1 4.24 3.45 0.93 11.4 
JE 431 664.1.8 7 14  4 15-20  2 1 1 <1cm sq.   0.2 
JE 431 665.1.1 7 14  5 20-25  2 1 1 <1cm sq.   0 
JE 431 665.1.11 7 14  5 20-25  2 2 0 1.45 1.07 0.25 0.4 
JE 431 665.1.14 7 14  5 20-25  2 1 1 2.1 1.76 0.32 0.9 
JE 431 665.1.16 7 14  5 20-25  3 0 0 2.59 1.86 0.24 1.1 
JE 431 665.1.2 7 14  5 20-25  2 1 1 <1cm sq.   0.1 
JE 431 665.1.3 7 14  5 20-25  2 1 1 <1cm sq.   0.2 
JE 431 665.1.4 7 14  5 20-25  2 1 1 1.51 0.84 0.12 0.1 
JE 431 665.1.5 7 14  5 20-25  2 1 1 1.47 0.91 0.17 0.2 
JE 431 665.1.7 7 14  5 20-25  2 1 1 1.57 0.89 0.12 0.2 
JE 431 665.1.8 7 14  5 20-25  2 1 1 1.35 0.95 0.08 0.1 
JE 431 666.1.10 7 14  6 25-30  2 1 1 1.54 0.54 0.36 0.4 
JE 431 666.1.12 7 14  6 25-30  2 1 1 2.2 1.82 0.34 1.1 
JE 431 666.1.19 7 14  6 25-30  2 1 1 <1cm sq.   0.1 
JE 431 666.1.2 7 14  6 25-30  2 1 1 <1cm sq.   0 
JE 431 666.1.3 7 14  6 25-30  2 1 1 <1cm sq.   0.1 
JE 431 667.1.1 7 14  7 30-35  2 1 1 <1cm sq.   0.2 
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JE 431 667.1.12 7 14  7 30-35  2 1 1 1.4 0.79 0.21 0.3 
JE 431 667.1.3 7 14  7 30-35  2 1 1 3.09 2.13 0.25 1.6 
JE 431 667.1.4 7 14  7 30-35  2 1 1 1.95 1.22 0.15 0.5 
JE 431 667.1.9 7 14  7 30-35  2 1 1 1.79 1.35 0.22 0.5 
JE 431 660.1.4 7 14  Sup   2 1 1 2.93 1.55 0.24 0.8 
JE 431 660.1.5 7 14  Sup   2 1 1 3.02 1.87 0.32 1.5 
JE 431 662.1.33 8 14  2 5-10  2 1 1 <1cm sq.   0.2 
JE 431 662.1.36 8 14  2 5-10  2 1 1 1.74 0.73 0.33 0.3 
JE 431 662.1.5 8 14  2 5-10  1 0 5 <1cm sq.   0.7 
JE 431 662.1.6 8 14  2 5-10  1 0 3 <1cm sq.   0.3 
JE 431 662.1.78 8 14  2 5-10  2 1 1 3.94 2.71 1.08 12.7 
JE 431 663.1.10 8 14  3 10-15  2 1 1 1.58 1.06 0.32 0.5 
JE 431 663.1.5 8 14  3 10-15  2 1 1 <0.1   0.3 
JE 431 664.1.17 8 14  4 15-20  2 1 1 1.66 1.1 0.42 0.5 
JE 431 664.1.26 8 14  4 15-20  2 1 1 1.51 0.71 0.54 0.7 
JE 431 665.1.12 8 14  5 20-25  1 0 5 1.17 0.93 0.41 0.5 
JE 431 665.1.15 8 14  5 20-25  2 1 1 2.47 1.02 0.4 1.1 
JE 431 666.1.15 8 14  6 25-30  1 0 4 2.32 1.33 0.47 1.3 
JE 431 666.1.4 8 14  6 25-30  2 1 1 <1cm sq.   0.4 
JE 431 666.1.8 8 14  6 25-30  2 1 1 1.53 0.92 0.28 0.3 
JE 431 663.1.28 18 14  3 10-15 on broken interior flake 2 1 1 2.27 3.33 0.78 7.3 
JE 431 660.1.1 18 14  Sup 5 on flake frag no cortex; PP#1 2 1 1 3.68 3.92 0.75 11.8 
JE 431 676.1.40 2 15  5 20-25  2 1 1 2.1 1.85 0.18 0.9 
JE 431 672.1.7 3 15  1 0-5 cortex on platform only 2 1 1 2.41 0.74 0.34 0.5 
JE 431 673.1.38 3 15  2 5-10  2 1 1 2.25 0.65 0.24 0.5 
JE 431 673.1.43 3 15  2 5-10 cortex on platform only 2 1 1 1.97 1.03 0.27 0.7 
JE 431 673.1.51 3 15  2 5-10 cortex on platform only 2 1 1 2.35 1.47 0.4 1.1 
JE 431 674.1.10 3 15  3 10-15 cortex on platform only 2 1 1 <1cm sq.   0.2 
JE 431 674.1.33 3 15  3 10-15  2 1 1 1.34 1.16 0.26 0.4 
JE 431 674.1.54 3 15  3 10-15 cortex on platform only 2 1 1 3.95 2.51 0.8 7.4 
JE 431 675.1.48 3 15  4 15-20 cortex on platform only 2 1 1 1.84 1.31 0.19 0.6 
JE 431 675.1.63 3 15  4 15-20 lipped   2 0 0 1.69 1.53 0.24 0.7 
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JE 431 675.1.82 3 15  4 15-20 cortex on platform only 2 1 1 3.06 1.78 0.36 1.7 
JE 431 675.1.96 3 15  4 15-20 cortex on platform only 2 1 1 10.1 4.49 2.14 71.1 
JE 431 676.1.47 3 15  5 20-25  2 1 1 3.17 2.5 0.48 3.1 
JE 431 676.1.49 3 15  5 20-25 cortex on platform only 2 1 1 3.85 2.93 0.86 10.6 
JE 431 677.1.27 3 15  6 25-30  2 1 1 2.31 1.3 0.29 0.8 
JE 431 677.1.32 3 15  6 25-30  2 1 1 2.92 1.66 0.34 2.2 
JE 431 677.1.35 3 15  6 25-30  2 1 1 4.2 1.37 0.7 5.6 
JE 431 672.1.1 4 15  1 0-5  2 1 1 <1cm sq.   0.1 
JE 431 672.1.12 4 15  1 0-5  2 1 1 3.48 2.76 0.29 2.8 
JE 431 672.1.3 4 15  1 0-5  2 1 1 1.25 0.97 0.11 0.1 
JE 431 672.1.6 4 15  1 0-5  2 1 1 1.48 0.83 0.37 0.6 
JE 431 673.1.1 4 15  2 5-10  1 0 4 <1cm sq.   0.1 
JE 431 673.1.10 4 15  2 5-10  2 1 1 <1cm sq.   0.1 
JE 431 673.1.11 4 15  2 5-10  2 1 1 1.14 0.82 0.16 0.2 
JE 431 673.1.15 4 15  2 5-10  2 1 1 1.28 0.79 0.32 0.3 
JE 431 673.1.16 4 15  2 5-10  2 1 1 1.67 0.77 0.19 0.2 
JE 431 673.1.18 4 15  2 5-10  2 1 1 1.56 0.91 0.14 0.2 
JE 431 673.1.19 4 15  2 5-10  2 1 1 1.36 0.96 0.31 0.5 
JE 431 673.1.20 4 15  2 5-10  2 1 1 1.64 0.71 0.3 0.4 
JE 431 673.1.21 4 15  2 5-10  2 1 1 1.32 0.95 0.17 0.3 
JE 431 673.1.23 4 15  2 5-10  2 1 1 1.52 0.78 0.17 0.2 
JE 431 673.1.26 4 15  2 5-10  2 2 0 1.22 0.76 0.17 0.2 
JE 431 673.1.28 4 15  2 5-10  2 1 1 1.41 0.97 0.39 0.5 
JE 431 673.1.29 4 15  2 5-10  2 1 1 1.54 0.88 0.14 0.3 
JE 431 673.1.30 4 15  2 5-10  2 1 1 1.42 1.03 0.18 0.3 
JE 431 673.1.32 4 15  2 5-10 possibly heat-crazed 2 1 1 1.72 1.29 0.25 0.5 
JE 431 673.1.33 4 15  2 5-10  2 1 1 1.62 1.02 0.15 0.3 
JE 431 673.1.34 4 15  2 5-10  2 1 1 1.64 0.91 0.25 0.4 
JE 431 673.1.35 4 15  2 5-10  2 1 1 1.54 1.32 0.31 0.7 
JE 431 673.1.37 4 15  2 5-10  2 1 1 2.09 0.78 0.18 0.3 
JE 431 673.1.39 4 15  2 5-10  2 1 1 1.64 1.21 0.28 0.5 
JE 431 673.1.4 4 15  2 5-10  2 1 1 <1cm sq.   0.1 
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JE 431 673.1.41 4 15  2 5-10  2 1 1 2.3 1.3 0.36 0.7 
JE 431 673.1.44 4 15  2 5-10  2 1 1 1.94 1.69 0.34 1.2 
JE 431 673.1.45 4 15  2 5-10  2 1 1 2.33 0.86 0.14 0.3 
JE 431 673.1.46 4 15  2 5-10  2 1 1 2.07 1.86 0.25 1.1 
JE 431 673.1.48 4 15  2 5-10  2 1 1 2.12 1.45 0.3 1 
JE 431 673.1.5 4 15  2 5-10  2 2 0 <1cm sq.   0.1 
JE 431 673.1.52 4 15  2 5-10  2 1 1 2.29 1.61 0.66 2.3 
JE 431 673.1.53 4 15  2 5-10  2 1 1 2.24 1.32 0.58 1.5 
JE 431 673.1.55 4 15  2 5-10  2 1 1 3.28 1.19 0.44 1.7 
JE 431 673.1.59 4 15  2 5-10  2 1 1 2.61 1.53 0.7 2.5 
JE 431 673.1.60 4 15  2 5-10  2 1 1 3.52 1.57 0.63 4.3 
JE 431 673.1.61 4 15  2 5-10  2 1 1 3.09 1.84 0.46 2.6 
JE 431 673.1.62 4 15  2 5-10  2 1 1 3.33 2.26 0.3 1.9 
JE 431 673.1.65 4 15  2 5-10  2 1 1 4.3 3.49 1.33 20.5 
JE 431 673.1.66 4 15  2 5-10  2 1 1 6.43 2.26 0.91 14.1 
JE 431 674.1.11 4 15  3 10-15  2 1 1 <1cm sq.   0.2 
JE 431 674.1.15 4 15  3 10-15  2 1 1 1.22 0.81 0.11 0.1 
JE 431 674.1.18 4 15  3 10-15  2 1 1 1.4 0.65 0.16 0.2 
JE 431 674.1.19 4 15  3 10-15  2 1 1 1.4 0.84 0.14 0.3 
JE 431 674.1.2 4 15  3 10-15  2 1 1 <1cm sq.   0.1 
JE 431 674.1.20 4 15  3 10-15  2 1 1 1.44 0.82 0.22 0.3 
JE 431 674.1.21 4 15  3 10-15  2 1 1 1.18 0.9 0.28 0.2 
JE 431 674.1.23 4 15  3 10-15  2 1 1 1.42 1.05 0.28 0.4 
JE 431 674.1.24 4 15  3 10-15  2 1 1 1.45 1.03 0.18 0.2 
JE 431 674.1.28 4 15  3 10-15  2 1 1 1.59 1.02 0.12 0.3 
JE 431 674.1.3 4 15  3 10-15  2 1 1 <1cm sq.   0.1 
JE 431 674.1.31 4 15  3 10-15  2 1 1 1.58 1.16 0.1 0.2 
JE 431 674.1.32 4 15  3 10-15  2 1 1 1.65 1.34 0.36 0.7 
JE 431 674.1.36 4 15  3 10-15  2 1 1 1.62 0.95 0.15 0.3 
JE 431 674.1.37 4 15  3 10-15  2 1 1 2.17 0.73 0.15 0.2 
JE 431 674.1.40 4 15  3 10-15  2 1 1 2.42 1.22 0.16 0.4 
JE 431 674.1.41 4 15  3 10-15  2 1 1 1.44 1.33 0.39 0.3 
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JE 431 674.1.42 4 15  3 10-15  2 1 1 1.99 1.19 0.19 0.4 
JE 431 674.1.43 4 15  3 10-15  1 0 4 1.55 1.05 0.46 0.8 
JE 431 674.1.46 4 15  3 10-15  2 1 1 2.31 1.87 0.46 1 
JE 431 674.1.47 4 15  3 10-15  2 1 1 2.46 1.39 0.31 1 
JE 431 674.1.49 4 15  3 10-15  2 1 1 2.71 1.26 0.27 1 
JE 431 674.1.5 4 15  3 10-15  2 1 1 <1cm sq.   0.1 
JE 431 674.1.52 4 15  3 10-15  2 1 1 2.59 2.05 0.77 3.9 
JE 431 674.1.55 4 15  3 10-15  2 1 1 4.16 3.09 0.7 7.4 
JE 431 674.1.56 4 15  3 10-15  2 1 1 4.71 3.87 0.74 12.2 
JE 431 674.1.57 4 15  3 10-15  2 1 1 5.6 1.86 1.63 15.5 
JE 431 674.1.58 4 15  3 10-15  2 1 1 5.28 3.27 1.3 14.3 
JE 431 674.1.7 4 15  3 10-15  2 1 1 <1cm sq.   0.1 
JE 431 674.1.9 4 15  3 10-15  2 1 1 <1cm sq.   0.2 
JE 431 675.1.12 4 15  4 15-20  2 1 1 <1cm sq.   0.2 
JE 431 675.1.13 4 15  4 15-20  3 0 0 <1cm sq.   0.2 
JE 431 675.1.15 4 15  4 15-20  2 1 1 <1cm sq.   0.1 
JE 431 675.1.17 4 15  4 15-20  2 1 1 <1cm sq.   0.1 
JE 431 675.1.21 4 15  4 15-20  2 1 1 <1cm sq.   0.2 
JE 431 675.1.23 4 15  4 15-20  2 1 1 <1cm sq.   0.2 
JE 431 675.1.24 4 15  4 15-20  1 0 4 <1cm sq.   0.4 
JE 431 675.1.25 4 15  4 15-20  2 1 1 <1cm sq.   0.2 
JE 431 675.1.31 4 15  4 15-20  2 1 1 1.33 0.87 0.41 0.3 
JE 431 675.1.32 4 15  4 15-20  2 1 1 1.86 0.68 0.14 0.2 
JE 431 675.1.34 4 15  4 15-20  2 1 1 1.35 0.74 0.27 0.3 
JE 431 675.1.35 4 15  4 15-20  2 1 1 1.22 0.82 0.09 0.1 
JE 431 675.1.36 4 15  4 15-20  2 1 1 1.5 0.58 0.41 0.3 
JE 431 675.1.37 4 15  4 15-20  2 1 1 1.68 0.78 0.22 0.3 
JE 431 675.1.42 4 15  4 15-20  2 1 1 1.33 1.04 0.11 0.2 
JE 431 675.1.43 4 15  4 15-20  2 1 1 1.32 0.94 0.25 0.4 
JE 431 675.1.44 4 15  4 15-20 possibly heat-crazed 2 1 1 1.65 1.38 0.27 0.5 
JE 431 675.1.45 4 15  4 15-20 possible pot lid 2 1 1 2.3 0.78 0.3 0.5 
JE 431 675.1.49 4 15  4 15-20  2 1 1 2.23 0.95 0.11 0.4 
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JE 431 675.1.52 4 15  4 15-20  2 1 1 1.88 1.72 0.22 0.5 
JE 431 675.1.53 4 15  4 15-20  2 1 1 1.38 1.16 0.35 0.6 
JE 431 675.1.54 4 15  4 15-20  2 1 1 1.64 0.85 0.25 0.4 
JE 431 675.1.55 4 15  4 15-20  2 1 1 1.9 0.85 0.25 0.6 
JE 431 675.1.56 4 15  4 15-20  2 1 1 1.62 1.08 0.19 0.4 
JE 431 675.1.58 4 15  4 15-20  2 1 1 2.2 1.1 0.23 0.5 
JE 431 675.1.60 4 15  4 15-20  2 1 1 2.28 1.66 0.21 0.6 
JE 431 675.1.61 4 15  4 15-20  2 1 1 1.87 1.44 0.32 1.1 
JE 431 675.1.62 4 15  4 15-20  2 1 1 2.25 1 0.32 0.9 
JE 431 675.1.64 4 15  4 15-20  2 1 1 2.08 1.73 0.27 0.7 
JE 431 675.1.65 4 15  4 15-20  2 1 1 1.73 1.58 0.37 0.9 
JE 431 675.1.68 4 15  4 15-20  2 1 1 2.29 1.26 0.26 0.6 
JE 431 675.1.70 4 15  4 15-20  2 1 1 2.52 0.94 0.49 1.3 
JE 431 675.1.71 4 15  4 15-20  2 1 1 2.25 1.47 0.15 0.6 
JE 431 675.1.73 4 15  4 15-20  2 1 1 2.29 1.45 0.17 0.7 
JE 431 675.1.77 4 15  4 15-20  2 1 1 2.79 1.51 0.68 2.3 
JE 431 675.1.78 4 15  4 15-20  2 1 1 2.85 1.93 0.41 2.2 
JE 431 675.1.79 4 15  4 15-20  2 1 1 3.45 1.47 0.17 1.1 
JE 431 675.1.81 4 15  4 15-20  2 1 1 2.33 1.61 0.48 1.7 
JE 431 675.1.83 4 15  4 15-20  2 1 1 2.78 1.87 0.42 2.2 
JE 431 675.1.85 4 15  4 15-20  2 1 1 2.79 1.64 0.3 1.9 
JE 431 675.1.86 4 15  4 15-20  2 1 1 2.85 2.07 0.23 1.3 
JE 431 675.1.88 4 15  4 15-20  2 1 1 3.09 1.95 0.67 3.2 
JE 431 675.1.89 4 15  4 15-20  2 1 1 3.11 2.65 0.52 3.5 
JE 431 675.1.9 4 15  4 15-20  2 1 1 <1cm sq.   0.2 
JE 431 675.1.90 4 15  4 15-20 possibly heat-crazed 2 1 1 3.72 2.72 0.32 3 
JE 431 675.1.95 4 15  4 15-20  2 1 1 4.71 2.88 1.28 17.4 
JE 431 676.1.1 4 15  5 20-25  2 1 1 <1cm sq.   0.1 
JE 431 676.1.10 4 15  5 20-25  2 1 1 1.53 0.67 0.27 0.2 
JE 431 676.1.13 4 15  5 20-25  2 1 1 1.33 0.8 0.4 0.4 
JE 431 676.1.14 4 15  5 20-25  2 1 1 1.25 0.77 0.17 0.2 
JE 431 676.1.15 4 15  5 20-25  2 1 1 1.39 0.8 0.13 0.2 
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JE 431 676.1.16 4 15  5 20-25  2 1 1 1.55 0.77 1.25 0.3 
JE 431 676.1.18 4 15  5 20-25  2 1 1 1.31 0.85 0.19 0.2 
JE 431 676.1.19 4 15  5 20-25  2 1 1 1.41 0.82 0.25 0.2 
JE 431 676.1.21 4 15  5 20-25  2 1 1 1.39 0.74 0.12 0.1 
JE 431 676.1.24 4 15  5 20-25  2 2 0 1.28 0.43 0.12 0.2 
JE 431 676.1.25 4 15  5 20-25  2 1 1 1.41 0.81 0.15 0.2 
JE 431 676.1.26 4 15  5 20-25  2 1 1 1.64 0.93 0.1 0.2 
JE 431 676.1.27 4 15  5 20-25  2 1 1 1.66 0.96 0.1 0.2 
JE 431 676.1.30 4 15  5 20-25  2 1 1 1.5 1.27 0.3 0.6 
JE 431 676.1.31 4 15  5 20-25  2 1 1 1.61 1.22 0.08 0.2 
JE 431 676.1.32 4 15  5 20-25  2 1 1 1.64 1.04 0.24 0.5 
JE 431 676.1.34 4 15  5 20-25  2 1 1 1.91 1.07 0.31 0.7 
JE 431 676.1.35 4 15  5 20-25  2 1 1 1.97 1.4 0.15 0.4 
JE 431 676.1.36 4 15  5 20-25  2 1 1 2.29 1.22 0.15 0.6 
JE 431 676.1.37 4 15  5 20-25  2 1 1 1.97 1.13 0.12 0.3 
JE 431 676.1.38 4 15  5 20-25  2 1 1 1.9 1.5 0.21 0.6 
JE 431 676.1.39 4 15  5 20-25  2 2 0 2.3 1.51 0.19 0.7 
JE 431 676.1.4 4 15  5 20-25  2 1 1 <1cm sq.   0.2 
JE 431 676.1.41 4 15  5 20-25  2 2 0 2.35 1.5 0.15 0.6 
JE 431 676.1.42 4 15  5 20-25  2 1 1 2.66 1.38 0.55 2.1 
JE 431 676.1.43 4 15  5 20-25  2 1 1 2.76 2 0.25 1.3 
JE 431 676.1.44 4 15  5 20-25  2 1 1 3.12 2.42 0.4 3.3 
JE 431 676.1.45 4 15  5 20-25  2 1 1 3.26 1.12 0.24 1 
JE 431 676.1.48 4 15  5 20-25  2 1 1 3.97 2.86 0.5 7 
JE 431 676.1.7 4 15  5 20-25  2 1 1 <1cm sq.   0.1 
JE 431 677.1.10 4 15  6 25-30  2 1 1 1.35 0.56 0.06 0.1 
JE 431 677.1.11 4 15  6 25-30  2 1 1 1.15 0.9 0.1 0.1 
JE 431 677.1.12 4 15  6 25-30  2 1 1 1.2 0.68 0.1 0.1 
JE 431 677.1.14 4 15  6 25-30  2 1 1 1.58 0.94 0.17 0.2 
JE 431 677.1.16 4 15  6 25-30  2 1 1 1.96 0.66 0.14 0.2 
JE 431 677.1.23 4 15  6 25-30  2 1 1 1.84 1.38 0.28 0.6 
JE 431 677.1.30 4 15  6 25-30  2 1 1 2.39 1.98 0.29 1.4 
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JE 431 677.1.34 4 15  6 25-30  2 1 1 3 2.6 0.98 5.2 
JE 431 677.1.36 4 15  6 25-30  2 1 1 5.26 2.89 0.48 7.8 
JE 431 677.1.37 4 15  6  flotation sample 2 1 1 2.23 2.13 0.55 2.1 
JE 431 677.1.4 4 15  6 25-30  2 1 1 <1cm sq.   <0.1 
JE 431 678.1.1 4 15  7 30-35  2 1 1 <1cm sq.   <0.1 
JE 431 678.1.10 4 15  7 30-35  2 1 1 1.75 1.09 0.25 0.5 
JE 431 678.1.11 4 15  7 30-35  2 1 1 2.15 0.96 0.34 0.7 
JE 431 678.1.12 4 15  7 30-35  2 1 1 2.05 0.86 0.17 0.3 
JE 431 678.1.13 4 15  7 30-35  2 1 1 1.98 0.75 0.36 1.1 
JE 431 678.1.14 4 15  7 30-35  2 1 1 3.4 1.39 0.29 1.5 
JE 431 678.1.15 4 15  7 30-35  2 1 1 3.1 2.48 0.63 4.1 
JE 431 678.1.16 4 15  7 30-35  2 1 1 3.84 3.09 1.19 11 
JE 431 678.1.17 4 15  7 30-35  2 1 1 3.52 2.63 0.67 7 
JE 431 678.1.3 4 15  7 30-35  2 1 1 <1cm sq.   0.1 
JE 431 678.1.5 4 15  7 30-35  2 1 1 1.67 0.82 0.16 0.4 
JE 431 678.1.6 4 15  7 30-35  2 1 1 1.3 0.863 0.29 0.3 
JE 431 671.1.3 4 15  Sup   2 1 1 1.51 0.89 0.21 0.2 
JE 431 671.1.4 4 15  Sup   2 1 1 2.35 1.85 0.44 1.6 
JE 431 674.1.39 5 15  3 10-15  2 1 1 1.79 1.24 0.15 0.4 
JE 431 675.1.40 5 15  4 15-20  2 1 1 1.33 0.8 0.18 0.2 
JE 431 675.1.59 5 15  4 15-20  2 1 1 2.39 1.85 0.2 0.6 
JE 431 675.1.72 5 15  4 15-20  2 1 1 1.95 1.5 0.22 0.6 
JE 431 675.1.75 5 15  4 15-20  2 1 1 2.33 1.16 0.24 0.5 
JE 431 677.1.22 5 15  6 25-30  2 1 1 1.54 1.24 0.13 0.2 
JE 431 677.1.24 5 15  6 25-30  2 1 1 1.65 1.42 0.18 0.5 
JE 431 677.1.28 5 15  6 25-30  2 1 1 2.17 1.61 0.16 0.6 
JE 431 677.1.31 5 15  6 25-30  2 1 1 2.94 1.66 0.16 1 
JE 431 678.1.9 5 15  7 30-35  2 1 1 1.55 1 0.12 0.2 
JE 431 672.1.13 6 15  1 0-5 interior 2 1 1 4.4 3.82 0.71 10.1 
JE 431 672.1.8 6 15  1 0-5 interior 2 1 1 2 1.22 0.27 0.7 
JE 431 673.1.14 6 15  2 5-10 interior 4 2 0 1.55 0.85 0.4 0.6 
JE 431 673.1.24 6 15  2 5-10 interior 2 2 0 1.32 0.81 0.18 0.2 
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JE 431 675.1.76 6 15  4 15-20 interior 2 2 0 2.2 1.93 0.3 1.5 
JE 431 675.1.8 6 15  4 15-20 lipped interior 2 1 1 <1cm sq.   0.2 
JE 431 675.1.91 6 15  4 15-20 interior 2 1 1 3.43 2.08 0.82 8 
JE 431 677.1.17 6 15  6 25-30 interior 2 2 0 1.66 0.77 0.24 0.3 
JE 431 677.1.29 6 15  6 25-30 interior 2 1 1 2.6 2.37 0.52 2.6 
JE 431 678.1.2 6 15  7 30-35 interior 2 1 1 <1cm sq.   0.2 
JE 431 672.1.10 7 15  1 0-5 no cortex 2 2 0 2.32 1.24 0.2 0.7 
JE 431 672.1.11 7 15  1 0-5 no cortex 2 1 1 2.39 1.66 0.22 0.8 
JE 431 672.1.2 7 15  1 0-5 no cortex 2 1 1 1.2 0.8 0.1 0.1 
JE 431 672.1.4 7 15  1 0-5 no cortex 2 1 1 1.53 0.96 0.13 0.1 
JE 431 672.1.5 7 15  1 0-5 no cortex 2 1 1 1.37 0.74 0.16 0.1 
JE 431 672.1.9 7 15  1 0-5 no cortex 2 1 1 2.01 1.41 0.19 0.5 
JE 431 673.1.12 7 15  2 5-10 no cortex 1 0 3 1.19 0.93 0.22 0.3 
JE 431 673.1.17 7 15  2 5-10 no cortex 2 1 1 0.85 0.68 0.13 0.2 
JE 431 673.1.2 7 15  2 5-10 no cortex 2 1 1 <1cm sq.   0.1 
JE 431 673.1.22 7 15  2 5-10 no cortex 2 1 1 1.49 0.98 0.07 0.1 
JE 431 673.1.25 7 15  2 5-10 no cortex 2 2 0 1.21 0.85 0.14 0.2 
JE 431 673.1.27 7 15  2 5-10 no cortex 2 1 1 1.3 0.93 0.2 0.3 
JE 431 673.1.3 7 15  2 5-10 no cortex 2 1 1 <1cm sq.   0.1 
JE 431 673.1.31 7 15  2 5-10 no cortex 2 1 1 1.89 1 0.25 0.4 
JE 431 673.1.36 7 15  2 5-10 no cortex 2 1 1 1.56 1 0.19 0.2 
JE 431 673.1.47 7 15  2 5-10 no cortex 2 1 1 2.12 1.17 0.2 0.5 
JE 431 673.1.49 7 15  2 5-10 no cortex 2 1 1 2.53 1.26 0.29 0.9 
JE 431 673.1.50 7 15  2 5-10 no cortex 2 1 1 2.88 0.96 0.24 0.8 
JE 431 673.1.54 7 15  2 5-10 no cortex 2 1 1 2.63 1.69 0.24 1.5 
JE 431 673.1.56 7 15  2 5-10 no cortex 2 1 1 3.17 1.26 0.19 1.1 
JE 431 673.1.57 7 15  2 5-10 no cortex 2 1 1 2.52 1.63 0.16 0.9 
JE 431 673.1.58 7 15  2 5-10 no cortex 2 1 1 3.12 1.95 0.28 1.7 
JE 431 673.1.6 7 15  2 5-10 no cortex 2 1 1 <1cm sq.   0.1 
JE 431 673.1.63 7 15  2 5-10 no cortex 2 1 1 3.4 2.6 0.36 3 
JE 431 673.1.64 7 15  2 5-10 no cortex 2 1 1 4.61 2.21 2.39 4.1 
JE 431 673.1.67 7 15  2 5-10 no cortex 2 1 1 6.34 4.46 1.5 48.2 
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JE 431 673.1.7 7 15  2 5-10 no cortex 2 2 0 <1cm sq.   0.2 
JE 431 673.1.8 7 15  2 5-10 no cortex 2 1 1 <1cm sq.   0.1 
JE 431 673.1.9 7 15  2 5-10 no cortex 2 1 1 <1cm sq.   0.1 
JE 431 674.1.1 7 15  3 10-15 no cortex 2 1 1 <1cm sq.   0.1 
JE 431 674.1.12 7 15  3 10-15 no cortex 2 1 1 <1cm sq.   0.2 
JE 431 674.1.13 7 15  3 10-15 no cortex 2 1 1 <1cm sq.   0.2 
JE 431 674.1.14 7 15  3 10-15 no cortex 2 1 1 <1cm sq.   0.1 
JE 431 674.1.16 7 15  3 10-15 no cortex 2 1 1 1.44 0.54 0.17 0.2 
JE 431 674.1.17 7 15  3 10-15 no cortex 2 1 1 1.54 0.7 0.1 0.2 
JE 431 674.1.22 7 15  3 10-15 no cortex 2 1 1 1.4 0.79 0.17 0.3 
JE 431 674.1.25 7 15  3 10-15 no cortex 2 1 1 1.45 0.84 0.23 0.3 
JE 431 674.1.26 7 15  3 10-15 no cortex 2 1 1 1.41 0.94 0.2 0.3 
JE 431 674.1.29 7 15  3 10-15 no cortex 2 1 1 1.69 0.81 0.23 0.3 
JE 431 674.1.30 7 15  3 10-15 no cortex 1 0 3 1.96 1.59 0.48 1.3 
JE 431 674.1.34 7 15  3 10-15 no cortex 2 1 1 1.68 0.93 0.19 0.3 
JE 431 674.1.35 7 15  3 10-15 no cortex 2 1 1 1.98 0.98 0.34 0.4 
JE 431 674.1.38 7 15  3 10-15 some cortex 2 1 1 2.15 0.72 0.19 0.5 
JE 431 674.1.4 7 15  3 10-15 no cortex 2 1 1 <1cm sq.   0.1 
JE 431 674.1.44 7 15  3 10-15 no cortex 2 1 1 2.15 1.03 0.14 0.3 
JE 431 674.1.45 7 15  3 10-15 possibly heat-crazed no cortex 2 1 1 2.22 1.38 0.21 0.5 
JE 431 674.1.48 7 15  3 10-15 no cortex 2 1 1 2.91 1.7 0.35 1.8 
JE 431 674.1.50 7 15  3 10-15 no cortex 2 1 1 2.54 2.09 0.28 1.4 
JE 431 674.1.51 7 15  3 10-15 no cortex 2 1 1 13.06 2.24 0.24 1.7 
JE 431 674.1.53 7 15  3 10-15 some cortex 2 1 1 3.39 2.67 0.35 2.8 
JE 431 674.1.6 7 15  3 10-15 no cortex 2 1 1 <1cm sq.   0.2 
JE 431 674.1.8 7 15  3 10-15 no cortex 2 1 1 <1cm sq.   0.1 
JE 431 675.1.1 7 15  4 15-20 with cortex 2 1 1 <1cm sq.   0.1 
JE 431 675.1.10 7 15  4 15-20 no cortex 2 1 1 <1cm sq.   0.1 
JE 431 675.1.11 7 15  4 15-20 no cortex 2 1 1 <1cm sq.   0.1 
JE 431 675.1.14 7 15  4 15-20 no cortex 2 1 1 <1cm sq.   0.2 
JE 431 675.1.16 7 15  4 15-20 no cortex 2 2 0 <1cm sq.   0.1 
JE 431 675.1.18 7 15  4 15-20 no cortex 2 1 1 <1cm sq.   0.1 
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JE 431 675.1.19 7 15  4 15-20 possibly heat-crazed no cortex 2 1 1 <1cm sq.   0.1 
JE 431 675.1.2 7 15  4 15-20 no cortex 2 1 1 <1cm sq.   <0.1 
JE 431 675.1.20 7 15  4 15-20 no cortex 2 1 1 <1cm sq.   0.1 
JE 431 675.1.22 7 15  4 15-20 no cortex 2 1 1 <1cm sq.   0.1 
JE 431 675.1.27 7 15  4 15-20 no cortex 2 1 1 1.36 0.85 0.13 0.2 
JE 431 675.1.28 7 15  4 15-20 no cortex 2 3 0 1.43 0.83 0.14 0.2 
JE 431 675.1.29 7 15  4 15-20 no cortex 2 1 1 1.68 0.85 0.1 0.1 
JE 431 675.1.30 7 15  4 15-20 no cortex 2 1 1 1.25 0.62 0.12 0.1 
JE 431 675.1.33 7 15  4 15-20 no cortex 2 1 1 1.41 0.98 0.12 0.2 
JE 431 675.1.38 7 15  4 15-20 no cortex 2 1 1 1.58 0.81 0.25 0.3 
JE 431 675.1.39 7 15  4 15-20 some cortex 2 1 1 1.21 0.73 0.31 0.3 
JE 431 675.1.4 7 15  4 15-20 no cortex 2 1 1 <1cm sq.   0.1 
JE 431 675.1.41 7 15  4 15-20 no cortex 2 1 1 1.55 0.48 0.15 0.1 
JE 431 675.1.47 7 15  4 15-20 no cortex 2 1 1 2.07 0.91 0.26 0.7 
JE 431 675.1.50 7 15  4 15-20 no cortex 2 1 1 1.9 1.05 0.15 0.3 
JE 431 675.1.51 7 15  4 15-20 no cortex 2 1 1 1.5 1.26 0.25 0.4 
JE 431 675.1.57 7 15  4 15-20 no cortex 2 1 1 1.76 1.64 0.12 0.4 
JE 431 675.1.6 7 15  4 15-20 no cortex 2 2 0 <1cm sq.   0.1 
JE 431 675.1.66 7 15  4 15-20 no cortex 2 1 1 1.75 1.62 0.16 0.4 
JE 431 675.1.67 7 15  4 15-20 no cortex 2 1 1 1.78 1.35 0.16 0.4 
JE 431 675.1.69 7 15  4 15-20 no cortex 2 1 1 2.05 1.07 0.28 0.6 
JE 431 675.1.74 7 15  4 15-20 no cortex 2 1 1 2.49 1.98 0.16 0.7 
JE 431 675.1.80 7 15  4 15-20 no cortex 2 1 1 2.58 0.83 0.36 0.9 
JE 431 675.1.84 7 15  4 15-20 no cortex 2 1 1 3.41 2.24 0.31 2.2 
JE 431 675.1.87 7 15  4 15-20 no cortex 2 1 1 3.65 2.19 0.23 2.1 
JE 431 675.1.92 7 15  4 15-20 no cortex 2 1 1 5 2.77 0.23 3.4 
JE 431 675.1.97 7 15  4   no cortex (found in flotation sample) 2 1 1 1.29 0.97 0.15 0.2 
JE 431 676.1.11 7 15  5 20-25 some cortex 2 1 1 1.58 0.4 0.25 0.2 
JE 431 676.1.12 7 15  5 20-25 no cortex 2 1 1 1.37 0.81 0.14 0.1 
JE 431 676.1.17 7 15  5 20-25 no cortex 2 1 1 1.25 0.91 0.14 0.2 
JE 431 676.1.2 7 15  5 20-25 no cortex 2 1 1 <1cm sq.   <0.1 
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JE 431 676.1.20 7 15  5 20-25 no cortex 2 1 1 1.45 0.71 0.09 0.1 
JE 431 676.1.22 7 15  5 20-25 no cortex 2 1 1 1.21 0.64 0.07 0.1 
JE 431 676.1.28 7 15  5 20-25 no cortex 2 1 1 1.26 1.04 0.06 0.1 
JE 431 676.1.29 7 15  5 20-25 no cortex 2 1 1 1.71 0.97 0.21 0.3 
JE 431 676.1.3 7 15  5 20-25 no cortex 2 1 1 <1cm sq.   <0.1 
JE 431 676.1.33 7 15  5 20-25 no cortex 2 1 1 1.64 1.34 0.14 0.3 
JE 431 676.1.46 7 15  5 20-25 no cortex 2 1 1 4.3 1.18 0.55 3.2 
JE 431 676.1.5 7 15  5 20-25 no cortex 2 1 1 <1cm sq.   0.1 
JE 431 676.1.50 7 15  5 20-25 no cortex 2 1 1 6.21 3.06 0.47 7.9 
JE 431 676.1.6 7 15  5 20-25 no cortex 2 1 1 <1cm sq.   0.1 
JE 431 676.1.8 7 15  5 20-25 no cortex 2 1 1 <1cm sq.   0.1 
JE 431 677.1.1 7 15  6 25-30 no cortex 2 1 1 <1cm sq.   <0.1 
JE 431 677.1.13 7 15  6 25-30 no cortex 2 1 1 1.18 0.94 0.12 0.1 
JE 431 677.1.15 7 15  6 25-30 no cortex 2 1 1 2.02 0.55 0.15 0.2 
JE 431 677.1.18 7 15  6 25-30 no cortex 2 1 1 1.49 0.99 0.1 0.3 
JE 431 677.1.2 7 15  6 25-30 no cortex 2 1 1 <1cm sq.   <0.1 
JE 431 677.1.20 7 15  6 25-30 no cortex 2 1 1 1.55 1.2 0.1 0.2 
JE 431 677.1.21 7 15  6 25-30  2 1 1 1.38 1.21 0.15 0.2 
JE 431 677.1.25 7 15  6 25-30 possibly heat-crazed no cortex 2 1 1 1.81 1.56 0.2 0.7 
JE 431 677.1.26 7 15  6 25-30 no cortex 2 1 1 2.27 1.24 0.24 0.7 
JE 431 677.1.3 7 15  6 25-30 no cortex 2 1 1 <1cm sq.   <0.1 
JE 431 677.1.33 7 15  6 25-30 no cortex 2 1 1 3.14 1.97 0.49 2.5 
JE 431 677.1.5 7 15  6 25-30 no cortex 2 1 1 <1cm sq.   <0.1 
JE 431 677.1.6 7 15  6 25-30 no cortex 2 1 1 <1cm sq.   0.1 
JE 431 677.1.7 7 15  6 25-30 no cortex 2 1 1 <1cm sq.   0.1 
JE 431 677.1.8 7 15  6 25-30 no cortex 2 1 1 <1cm sq.   0.1 
JE 431 677.1.9 7 15  6 25-30 no cortex 2 1 1 1.19 0.6 0.07 0.1 
JE 431 678.1.4 7 15  7 30-35 no cortex 2 1 1 1.17 0.84 0.34 0.3 
JE 431 678.1.7 7 15  7 30-35 no cortex 2 1 1 1.6 1 0.15 0.2 
JE 431 678.1.8 7 15  7 30-35 no cortex 2 2 0 1.88 0.96 0.28 0.4 
JE 431 671.1.1 7 15  Sup  no cortex 2 1 1 <1cm sq.   0.1 
JE 431 671.1.2 7 15  Sup  no cortex 2 1 1 <1cm sq.   0.2 
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JE 431 673.1.13 8 15  2 5-10 some cortex 2 1 1 1.14 0.79 0.36 0.4 
JE 431 673.1.42 8 15  2 5-10 no cortex 2 1 1 2.14 1.35 0.8 1.7 
JE 431 674.1.27 8 15  3 10-15 no cortex 2 1 1 1.56 0.91 0.58 0.8 
JE 431 675.1.3 8 15  4 15-20 no cortex 6 0 13 <1cm sq.   0.2 
JE 431 675.1.46 8 15  4 15-20 no cortex 1 0 3 1.37 0.82 0.85 1 
JE 431 675.1.5 8 15  4 15-20 no cortex 2 1 1 <1cm sq.   0.2 
JE 431 675.1.7 8 15  4 15-20 no cortex 2 1 1 <1cm sq.   0.3 
JE 431 675.1.93 8 15  4 15-20 with cortex 2 1 1 4.71 3.75 1.74 28.2 
JE 431 675.1.98 8 15  4   no cortex (found in flotation sample) 2 1 1 1.37 0.91 0.31 0.5 
JE 431 675.1.99 8 15  4   no cortex (found in flotation sample) 2 1 1 1.44 1.3 0.73 1.2 
JE 431 676.1.9 8 15  5 20-25 no cortex 1 0 3 <1cm sq.   0.3 
JE 431 677.1.19 8 15  6 25-30 no cortex 1 0 4 1.17 0.93 0.36 0.4 
JE 431 675.1.94 18 15  4 15-20 on flake frag   2 1 1 4.92 2.58 0.81 12 
JE 431 682.1.59 2 16  1 0-5  2 1 1 8.53 3.86 1.82 64.7 
JE 431 682.1.58 3 16  1 0-5 cortex on platform only 2 1 1 2.92 2.1 0.92 5.7 
JE 431 683.1.10 3 16  2 5-10  2 1 1 <1cm sq.   0.3 
JE 431 683.1.61 3 16  2 5-10  2 1 1 2.87 1.2 0.31 1.1 
JE 431 683.1.72 3 16  2 5-10  2 1 1 7.56 4.03 1.43 54.1 
JE 431 684.1.13 3 16  3 10-15  2 1 1 1.22 0.88 0.28 0.3 
JE 431 685.1.7 3 16  4 15-20  2 1 1 1.37 0.8 0.17 0.2 
JE 431 686.1.28 3 16  5 20-25  2 1 1 1.98 1.3 0.23 0.6 
JE 431 686.1.38 3 16  5 20-25  2 1 1 2.24 1.26 0.37 1 
JE 431 686.1.45 3 16  5 20-25  2 1 1 3.56 2.08 0.41 3 
JE 431 686.1.47 3 16  5 20-25 lipped   2 1 1 3.42 1.92 0.35 2.8 
JE 431 686.1.52 3 16  5 20-25 cortex on platform only 2 1 1 3.53 2.24 1.05 7 
JE 431 687.1.5 3 16  6 25-30  2 1 1 1.88 0.98 0.4 0.8 
JE 431 682.1.1 4 16  1 0-5  2 1 1 <1cm sq.   <0.1 
JE 431 682.1.10 4 16  1 0-5  2 1 1 <1cm sq.   0.3 
JE 431 682.1.15 4 16  1 0-5  2 1 1 1.45 0.9 0.22 0.3 
JE 431 682.1.16 4 16  1 0-5  2 1 1 1.34 0.96 0.14 0.2 
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JE 431 682.1.17 4 16  1 0-5  2 1 1 1.42 0.9 0.16 0.2 
JE 431 682.1.19 4 16  1 0-5  2 1 1 1.33 0.91 0.22 0.2 
JE 431 682.1.2 4 16  1 0-5  2 2 0 <1cm sq.   0.1 
JE 431 682.1.20 4 16  1 0-5  2 1 1 1.17 0.96 0.13 0.2 
JE 431 682.1.21 4 16  1 0-5  4 2 0 1.48 0.88 0.47 0.6 
JE 431 682.1.24 4 16  1 0-5  2 1 1 1.66 1.14 0.22 0.4 
JE 431 682.1.29 4 16  1 0-5  2 1 1 1.69 1.15 0.15 0.3 
JE 431 682.1.30 4 16  1 0-5  2 2 0 1.75 1.39 0.18 0.5 
JE 431 682.1.32 4 16  1 0-5  2 1 1 1.5 1.07 0.2 0.3 
JE 431 682.1.34 4 16  1 0-5  1 0 4 1.55 1.11 0.34 0.5 
JE 431 682.1.35 4 16  1 0-5  2 1 1 1.46 1.02 0.24 0.4 
JE 431 682.1.36 4 16  1 0-5  2 1 1 1.59 1 0.15 0.2 
JE 431 682.1.4 4 16  1 0-5  2 2 0 <1cm sq.   0.2 
JE 431 682.1.40 4 16  1 0-5  2 1 1 2.01 1.42 0.98 1 
JE 431 682.1.41 4 16  1 0-5  2 1 1 2.21 1.15 0.27 0.6 
JE 431 682.1.42 4 16  1 0-5  2 1 1 2.29 0.88 0.26 0.6 
JE 431 682.1.44 4 16  1 0-5  2 2 0 1.84 1.37 0.16 0.4 
JE 431 682.1.45 4 16  1 0-5  2 1 1 2.29 1.23 0.26 0.7 
JE 431 682.1.46 4 16  1 0-5  2 2 0 1.84 1.32 0.19 0.5 
JE 431 682.1.47 4 16  1 0-5  2 2 0 2.36 1.63 0.19 0.7 
JE 431 682.1.48 4 16  1 0-5  2 1 1 2.24 1.14 0.24 0.8 
JE 431 682.1.49 4 16  1 0-5  3 0 0 1.6 1.26 0.2 0.4 
JE 431 682.1.50 4 16  1 0-5  2 1 1 1.88 1.31 0.45 1.2 
JE 431 682.1.53 4 16  1 0-5  2 1 1 2.37 1.41 0.19 1 
JE 431 682.1.54 4 16  1 0-5  2 1 1 2.52 1.9 0.28 1.2 
JE 431 682.1.55 4 16  1 0-5  2 1 1 2.83 1.58 0.18 1.2 
JE 431 682.1.56 4 16  1 0-5  2 1 1 2.99 2.25 0.44 2.2 
JE 431 682.1.57 4 16  1 0-5  2 1 1 2.62 2.1 0.72 3.4 
JE 431 682.1.6 4 16  1 0-5  2 2 0 <1cm sq.   0.1 
JE 431 682.1.7 4 16  1 0-5  2 1 1 <1cm sq.   0.2 
JE 431 682.1.9 4 16  1 0-5  2 1 1 <1cm sq.   0.2 
JE 431 683.1.13 4 16  2 5-10  2 1 1 <1cm sq.   0.1 
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JE 431 683.1.15 4 16  2 5-10  2 2 0 1.32 1.06 0.16 0.2 
JE 431 683.1.17 4 16  2 5-10  2 1 1 1.31 0.94 0.14 0.2 
JE 431 683.1.2 4 16  2 5-10  2 1 1 <1cm sq.   0.1 
JE 431 683.1.20 4 16  2 5-10  2 1 1 1.33 0.84 0.09 0.1 
JE 431 683.1.21 4 16  2 5-10  2 1 1 1.62 0.86 0.24 0.3 
JE 431 683.1.23 4 16  2 5-10  2 1 1 1.35 1.05 0.14 0.2 
JE 431 683.1.24 4 16  2 5-10  2 1 1 1.38 0.71 0.25 0.3 
JE 431 683.1.26 4 16  2 5-10  2 1 1 1.54 1.17 0.29 0.5 
JE 431 683.1.28 4 16  2 5-10  2 1 1 1.6 0.99 0.12 0.2 
JE 431 683.1.29 4 16  2 5-10  2 1 1 1.76 0.7 0.33 0.4 
JE 431 683.1.3 4 16  2 5-10  2 1 1 <1cm sq.   0.1 
JE 431 683.1.31 4 16  2 5-10  2 2 0 1.4 0.88 0.16 0.2 
JE 431 683.1.32 4 16  2 5-10  2 1 1 1.26 1.18 0.11 0.2 
JE 431 683.1.34 4 16  2 5-10  2 1 1 1.29 0.85 0.15 0.2 
JE 431 683.1.37 4 16  2 5-10  2 1 1 1.51 1.27 0.2 0.3 
JE 431 683.1.38 4 16  2 5-10  2 1 1 1.3 1.04 0.17 0.3 
JE 431 683.1.4 4 16  2 5-10  2 1 1 <1cm sq.   0.3 
JE 431 683.1.45 4 16  2 5-10  2 1 1 2.06 1.44 0.23 0.7 
JE 431 683.1.47 4 16  2 5-10  2 1 1 1.81 1.2 0.22 0.5 
JE 431 683.1.49 4 16  2 5-10  2 1 1 1.73 1.1 0.51 1.2 
JE 431 683.1.52 4 16  2 5-10  2 1 1 2.08 1.45 0.26 0.9 
JE 431 683.1.53 4 16  2 5-10  2 1 1 1.95 1.47 0.18 0.5 
JE 431 683.1.54 4 16  2 5-10  2 2 0 1.86 1.54 0.24 0.7 
JE 431 683.1.55 4 16  2 5-10  2 1 1 1.75 1.58 0.34 0.8 
JE 431 683.1.58 4 16  2 5-10  2 1 1 2.32 1.8 0.27 1 
JE 431 683.1.60 4 16  2 5-10  2 1 1 1.95 1.46 0.45 1.2 
JE 431 683.1.62 4 16  2 5-10  2 1 1 3.57 0.9 0.22 0.8 
JE 431 683.1.63 4 16  2 5-10  2 1 1 2.45 1.87 0.25 1 
JE 431 683.1.65 4 16  2 5-10  2 1 1 3.11 1.58 0.43 2.1 
JE 431 683.1.67 4 16  2 5-10  2 1 1 3.79 2.4 0.19 2.3 
JE 431 683.1.68 4 16  2 5-10  2 1 1 3.49 2.74 0.53 4.5 
JE 431 683.1.7 4 16  2 5-10  2 1 1 <1cm sq.   0.3 
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JE 431 683.1.70 4 16  2 5-10  2 1 1 4.7 2.69 0.36 5.4 
JE 431 683.1.9 4 16  2 5-10  2 1 1 <1cm sq.   0.2 
JE 431 684.1.10 4 16  3 10-15  2 2 0 <1cm sq.   0.2 
JE 431 684.1.11 4 16  3 10-15  2 2 0 <1cm sq.   0.3 
JE 431 684.1.12 4 16  3 10-15  2 1 1 1.39 0.89 0.15 0.2 
JE 431 684.1.17 4 16  3 10-15  2 1 1 1.25 0.86 0.14 0.1 
JE 431 684.1.18 4 16  3 10-15  2 1 1 1.26 0.82 0.25 0.3 
JE 431 684.1.19 4 16  3 10-15  2 3 0 1.26 0.8 0.18 0.2 
JE 431 684.1.20 4 16  3 10-15  2 1 1 1.5 0.9 0.26 0.3 
JE 431 684.1.21 4 16  3 10-15  2 1 1 1.57 0.85 0.12 0.2 
JE 431 684.1.24 4 16  3 10-15  4 2 0 3.37 2.67 2.58 3.9 
JE 431 684.1.26 4 16  3 10-15  2 1 1 1.46 1.26 0.38 0.5 
JE 431 684.1.27 4 16  3 10-15  2 1 1 1.36 1.15 0.16 0.2 
JE 431 684.1.28 4 16  3 10-15  2 1 1 1.49 1.15 0.17 0.2 
JE 431 684.1.29 4 16  3 10-15  2 1 1 1.76 0.98 0.14 0.2 
JE 431 684.1.30 4 16  3 10-15  2 1 1 1.46 1.35 0.21 0.4 
JE 431 684.1.31 4 16  3 10-15  2 1 1 1.81 0.98 0.85 0.3 
JE 431 684.1.33 4 16  3 10-15  2 1 1 1.93 1.3 0.48 0.8 
JE 431 684.1.35 4 16  3 10-15  2 2 0 1.81 1.11 0.13 0.3 
JE 431 684.1.36 4 16  3 10-15  2 1 1 1.93 1.12 0.32 0.7 
JE 431 684.1.4 4 16  3 10-15  2 1 1 <1cm sq.   0.2 
JE 431 684.1.40 4 16  3 10-15  2 1 1 2.03 1.1 0.36 0.6 
JE 431 684.1.41 4 16  3 10-15  2 1 1 1.86 1.35 0.18 0.5 
JE 431 684.1.42 4 16  3 10-15  2 1 1 1.71 1.52 0.34 0.7 
JE 431 684.1.45 4 16  3 10-15  2 1 1 2.09 1.23 0.19 0.5 
JE 431 684.1.46 4 16  3 10-15  2 3 0 1.89 1.56 0.28 0.7 
JE 431 684.1.48 4 16  3 10-15  2 1 1 2.54 1.42 0.35 1.4 
JE 431 684.1.49 4 16  3 10-15  2 1 1 2.13 1.9 0.35 1.4 
JE 431 684.1.5 4 16  3 10-15  2 2 0 <1cm sq.   0.1 
JE 431 684.1.50 4 16  3 10-15  2 1 1 2.85 1.54 0.39 2 
JE 431 684.1.51 4 16  3 10-15  2 1 1 3.08 1.62 0.22 1.2 
JE 431 684.1.52 4 16  3 10-15  2 1 1 2.58 1.73 0.41 2.3 
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JE 431 684.1.54 4 16  3 10-15  2 1 1 3.1 2 0.17 1.1 
JE 431 684.1.57 4 16  3 10-15  2 1 1 3.33 1.65 0.3 2.1 
JE 431 684.1.59 4 16  3 10-15  2 1 1 3.86 2.5 0.19 2.5 
JE 431 684.1.60 4 16  3 10-15  2 1 1 3.5 2.7 0.54 3.4 
JE 431 684.1.7 4 16  3 10-15  2 1 1 <1cm sq.   0.1 
JE 431 684.1.9 4 16  3 10-15  2 1 1 <1cm sq.   0.2 
JE 431 685.1.1 4 16  4 15-20  2 2 0 <1cm sq.   0.1 
JE 431 685.1.12 4 16  4 15-20  2 1 1 1.19 1.05 0.07 0.1 
JE 431 685.1.14 4 16  4 15-20  2 1 1 1.21 0.78 0.11 0.2 
JE 431 685.1.16 4 16  4 15-20  2 2 0 1.37 0.86 0.16 0.2 
JE 431 685.1.17 4 16  4 15-20  2 2 0 1.46 0.98 0.11 0.2 
JE 431 685.1.19 4 16  4 15-20  2 3 0 1.3 1.08 0.2 0.3 
JE 431 685.1.20 4 16  4 15-20  2 2 0 1.81 0.95 0.22 0.4 
JE 431 685.1.22 4 16  4 15-20  2 1 1 1.72 0.99 0.13 0.2 
JE 431 685.1.24 4 16  4 15-20  2 1 1 1.66 1.13 0.13 0.2 
JE 431 685.1.25 4 16  4 15-20  2 1 1 1.58 1.17 0.13 0.3 
JE 431 685.1.28 4 16  4 15-20  2 1 1 1.74 1 0.16 0.4 
JE 431 685.1.3 4 16  4 15-20  2 1 1 <1cm sq.   0.2 
JE 431 685.1.37 4 16  4 15-20  2 1 1 1.61 1.5 0.15 0.3 
JE 431 685.1.40 4 16  4 15-20  2 1 1 1.86 1.19 0.36 0.5 
JE 431 685.1.42 4 16  4 15-20  2 1 1 1.78 1.75 0.27 0.7 
JE 431 685.1.43 4 16  4 15-20  2 1 1 2.49 1.24 0.23 0.4 
JE 431 685.1.44 4 16  4 15-20  2 1 1 2.04 1.29 0.19 0.5 
JE 431 685.1.45 4 16  4 15-20  2 1 1 2.39 1.24 0.44 1.3 
JE 431 685.1.46 4 16  4 15-20  2 1 1 2.27 1.64 0.3 0.9 
JE 431 685.1.47 4 16  4 15-20  2 1 1 2.93 0.94 0.42 1.8 
JE 431 685.1.48 4 16  4 15-20  2 1 1 3.05 1.4 0.27 1.4 
JE 431 685.1.49 4 16  4 15-20  2 1 1 2.98 2.07 0.37 2 
JE 431 685.1.5 4 16  4 15-20  2 1 1 <1cm sq.   0.1 
JE 431 685.1.50 4 16  4 15-20  2 1 1 2.66 1.77 0.76 2.8 
JE 431 685.1.51 4 16  4 15-20  2 1 1 2.72 2.18 0.18 1.1 
JE 431 685.1.53 4 16  4 15-20  2 1 1 3.18 2.11 0.33 2.3 
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JE 431 685.1.54 4 16  4 15-20  2 1 1 2.72 2.46 0.43 2.9 
JE 431 685.1.56 4 16  4 15-20  2 1 1 3.73 2.98 0.63 5.5 
JE 431 685.1.57 4 16  4 15-20  2 1 1 3.6 2.38 0.26 2.1 
JE 431 685.1.58 4 16  4 15-20  2 1 1 4.19 2.28 0.32 2.9 
JE 431 685.1.6 4 16  4 15-20  2 1 1 1.21 0.63 0.1 0.2 
JE 431 685.1.60 4 16  4 15-20  2 1 1 3 2.28 0.51 3.3 
JE 431 685.1.61 4 16  4 15-20  2 1 1 4.12 3.33 0.75 6.2 
JE 431 685.1.62 4 16  4 15-20  2 1 1 4.48 2.75 0.39 5.4 
JE 431 685.1.65 4 16  4  flotation sample 2 1 1 1.14 0.6 0.23  
JE 431 685.1.8 4 16  4 15-20  2 1 1 1.18 0.84 0.11 0.1 
JE 431 685.1.9 4 16  4 15-20  2 1 1 1.32 0.66 0.18 0.2 
JE 431 686.1.10 4 16  5 20-25  2 2 0 1.25 0.87 0.23 0.2 
JE 431 686.1.12 4 16  5 20-25  2 1 1 1.19 0.7 0.11 0.1 
JE 431 686.1.13 4 16  5 20-25  2 2 0 1.22 0.8 0.17 0.2 
JE 431 686.1.14 4 16  5 20-25  2 1 1 1.25 0.96 0.11 0.2 
JE 431 686.1.16 4 16  5 20-25  2 1 1 1.61 0.92 0.11 0.2 
JE 431 686.1.18 4 16  5 20-25  2 1 1 1.42 0.75 0.25 2 
JE 431 686.1.19 4 16  5 20-25  2 1 1 1.48 0.72 0.11 0.1 
JE 431 686.1.2 4 16  5 20-25  2 1 1 <1cm sq.   0.1 
JE 431 686.1.20 4 16  5 20-25  2 1 1 1.43 0.95 0.31 0.3 
JE 431 686.1.21 4 16  5 20-25  2 1 1 1.16 1.06 0.23 0.2 
JE 431 686.1.25 4 16  5 20-25 potlids present 2 1 1 1.5 1.06 0.25 0.3 
JE 431 686.1.26 4 16  5 20-25  2 1 1 1.37 1.27 0.19 0.3 
JE 431 686.1.27 4 16  5 20-25  2 1 1 1.92 1.36 0.26 0.8 
JE 431 686.1.30 4 16  5 20-25  2 1 1 2.16 1.4 0.24 0.8 
JE 431 686.1.31 4 16  5 20-25 possibly heat-crazed 2 1 1 1.87 1.35 0.23 0.5 
JE 431 686.1.39 4 16  5 20-25  2 1 1 2.56 0.66 0.24 0.4 
JE 431 686.1.46 4 16  5 20-25  2 1 1 3.73 1.53 0.62 3.4 
JE 431 686.1.48 4 16  5 20-25  2 1 1 2.9 2.34 0.29 1.8 
JE 431 686.1.50 4 16  5 20-25  2 1 1 4.03 2.11 0.23 1.7 
JE 431 686.1.54 4 16  5  flotation sample 2 1 1 1.81 1.14 0.17 0.4 
JE 431 686.1.55 4 16  5  flotation sample 2 1 1 2.58 1.64 0.36 0.9 
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JE 431 687.1.10 4 16  6 25-30  2 1 1 3.07 2.39 0.26 2.4 
JE 431 687.1.6 4 16  6 25-30  2 1 1 2.44 0.47 0.14 0.2 
JE 431 687.1.7 4 16  6 25-30  2 1 1 2.33 1.5 0.3 1 
JE 431 687.1.9 4 16  6 25-30  2 1 1 2.76 1.18 0.26 1 
JE 431 688.1.1 4 16  7 30-35  2 1 1 <1cm sq.   0.2 
JE 431 688.1.3 4 16  7 30-35  2 1 1 1.89 0.72 0.2 0.3 
JE 431 688.1.4 4 16  7 30-35  2 1 1 3.14 1.53 0.64 2.9 
JE 431 688.1.5 4 16  7 30-35  2 1 1 3.34 1.92 0.38 2 
JE 431 681.1.5 4 16  Sup   2 1 1 4.04 3.2 0.39 4.3 
JE 431 682.1.38 5 16  1 0-5  2 1 1 2.42 0.9 0.17 0.5 
JE 431 682.1.39 5 16  1 0-5  2 1 1 2.19 1.11 0.13 0.4 
JE 431 683.1.25 5 16  2 5-10  2 1 1 1.54 0.95 0.15 0.3 
JE 431 683.1.35 5 16  2 5-10  2 1 1 1.21 0.97 0.15 0.1 
JE 431 684.1.22 5 16  3 10-15  2 1 1 1.33 1.29 0.17 0.2 
JE 431 685.1.18 5 16  4 15-20  2 2 0 1.53 0.76 0.17 0.2 
JE 431 685.1.59 5 16  4 15-20  2 1 1 3.7 2.78 0.64 4.6 
JE 431 686.1.24 5 16  5 20-25  2 1 1 1.44 1.03 0.18 0.3 
JE 431 686.1.36 5 16  5 20-25  2 1 1 2.04 1.39 0.18 0.4 
JE 431 682.1.26 6 16  1 0-5 interior 2 1 1 1.96 0.74 0.21 0.4 
JE 431 682.1.28 6 16  1 0-5 interior 2 1 1 1.67 1.18 0.11 0.3 
JE 431 682.1.33 6 16  1 0-5 interior 2 1 1 2.07 1.08 0.34 0.6 
JE 431 683.1.43 6 16  2 5-10 interior 2 1 1 1.75 1.33 0.25 0.7 
JE 431 683.1.44 6 16  2 5-10 lipped interior 2 1 1 1.54 1.29 0.17 0.4 
JE 431 683.1.48 6 16  2 5-10 interior 2 1 1 1.79 1.03 0.2 0.4 
JE 431 683.1.50 6 16  2 5-10 interior 2 1 1 1.94 1.06 0.16 0.5 
JE 431 683.1.66 6 16  2 5-10 interior 2 1 1 3.73 1.7 0.6 3.1 
JE 431 684.1.43 6 16  3 10-15 interior 2 1 1 2.27 1.21 0.3 1 
JE 431 684.1.44 6 16  3 10-15 interior 2 1 1 2.18 1.32 0.23 0.8 
JE 431 684.1.55 6 16  3 10-15 lipped interior 2 1 1 3.22 1.56 0.31 1.5 
JE 431 685.1.11 6 16  4 15-20 interior 2 1 1 1.18 0.93 0.13 0.2 
JE 431 685.1.29 6 16  4 15-20 interior 2 1 1 1.83 1.07 0.15 0.4 
JE 431 685.1.31 6 16  4 15-20 lipped interior 2 2 0 1.83 1.34 0.21 0.5 
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JE 431 685.1.35 6 16  4 15-20 interior 2 1 1 1.69 1.29 0.14 0.4 
JE 431 685.1.38 6 16  4 15-20 interior 2 1 1 2.06 1.27 0.17 0.5 
JE 431 685.1.55 6 16  4 15-20 interior 2 1 1 2.99 2 0.53 3.4 
JE 431 686.1.17 6 16  5 20-25 interior 2 2 0 1.5 0.97 0.2 0.3 
JE 431 686.1.37 6 16  5 20-25 interior 2 1 1 2.34 2.09 0.25 1.2 
JE 431 681.1.1 6 16  Sup  interior 2 1 1 1.31 1.66 0.22 0.4 
JE 431 681.1.2 6 16  Sup  interior 2 1 1 1.77 1 0.16 0.4 
JE 431 681.1.3 6 16  Sup  interior 2 1 1 2.11 1.6 0.25 0.2 
JE 431 682.1.11 7 16  1 0-5 no cortex 2 1 1 <1cm sq.   0.1 
JE 431 682.1.12 7 16  1 0-5 no cortex 2 1 1 1.24 0.72 0.1 0.1 
JE 431 682.1.13 7 16  1 0-5 no cortex 2 1 1 1.16 0.92 0.18 0.2 
JE 431 682.1.14 7 16  1 0-5 no cortex 2 1 1 1.43 0.87 0.12 0.1 
JE 431 682.1.18 7 16  1 0-5 no cortex 2 1 1 1.4 1.04 0.18 0.2 
JE 431 682.1.22 7 16  1 0-5 no cortex 2 1 1 1.61 1.05 0.2 0.4 
JE 431 682.1.23 7 16  1 0-5 no cortex 2 1 1 1.69 1.05 0.13 0.3 
JE 431 682.1.25 7 16  1 0-5 no cortex 2 1 1 1.87 1.01 0.17 0.3 
JE 431 682.1.27 7 16  1 0-5 no cortex 2 1 1 1.63 1.25 0.29 0.5 
JE 431 682.1.3 7 16  1 0-5 no cortex 2 1 1 <1cm sq.   0.2 
JE 431 682.1.31 7 16  1 0-5 no cortex 2 3 0 1.56 1.29 0.17 0.4 
JE 431 682.1.37 7 16  1 0-5 no cortex 2 1 1 1.67 1.34 0.15 0.5 
JE 431 682.1.43 7 16  1 0-5 no cortex 2 1 1 1.8 1.29 0.24 0.7 
JE 431 682.1.5 7 16  1 0-5 no cortex 2 1 1 <1cm sq.   0.1 
JE 431 682.1.51 7 16  1 0-5 no cortex 2 1 1 2.33 1.35 0.19 0.8 
JE 431 682.1.52 7 16  1 0-5 no cortex 2 1 1 2.53 1.62 0.43 1.7 
JE 431 682.1.8 7 16  1 0-5 no cortex 2 2 0 <1cm sq.   0.1 
JE 431 683.1.1 7 16  2 5-10 no cortex 2 1 1 <1cm sq.   0.1 
JE 431 683.1.11 7 16  2 5-10 no cortex 2 1 1 <1cm sq.   0.1 
JE 431 683.1.12 7 16  2 5-10 no cortex 2 1 1 <1cm sq.   0.1 
JE 431 683.1.14 7 16  2 5-10 no cortex 2 1 1 1.21 0.61 0.2 0.2 
JE 431 683.1.16 7 16  2 5-10 no cortex 2 1 1 1.26 0.81 0.17 0.2 
JE 431 683.1.18 7 16  2 5-10 no cortex 2 1 1 1.72 0.37 0.09 0.1 
JE 431 683.1.22 7 16  2 5-10 no cortex 2 1 1 1.63 0.69 0.14 0.2 
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JE 431 683.1.27 7 16  2 5-10 no cortex 2 1 1 1.44 0.98 0.11 0.2 
JE 431 683.1.30 7 16  2 5-10 no cortex 2 2 0 1.6 0.84 0.12 0.2 
JE 431 683.1.33 7 16  2 5-10 no cortex 2 2 0 1.39 0.57 0.23 0.2 
JE 431 683.1.36 7 16  2 5-10 no cortex 2 1 1 1.48 0.76 0.23 0.3 
JE 431 683.1.39 7 16  2 5-10 no cortex 2 2 0 2.1 0.79 0.19 0.4 
JE 431 683.1.40 7 16  2 5-10 no cortex 2 1 1 2.61 1.33 0.21 0.6 
JE 431 683.1.41 7 16  2 5-10 no cortex 2 1 1 2.53 0.75 0.26 0.5 
JE 431 683.1.42 7 16  2 5-10 no cortex 2 1 1 2.02 1.26 0.18 0.4 
JE 431 683.1.46 7 16  2 5-10 no cortex 2 2 0 1.83 1.32 0.23 0.5 
JE 431 683.1.5 7 16  2 5-10 no cortex 2 1 1 <1cm sq.   0.1 
JE 431 683.1.51 7 16  2 5-10 with cortex 2 1 1 2.23 1.14 0.21 0.7 
JE 431 683.1.57 7 16  2 5-10 no cortex 2 1 1 2.44 1.6 0.14 0.8 
JE 431 683.1.59 7 16  2 5-10 no cortex 2 1 1 2.93 1.78 0.15 0.9 
JE 431 683.1.6 7 16  2 5-10 no cortex 2 1 1 <1cm sq.   0.1 
JE 431 683.1.64 7 16  2 5-10 no cortex 2 2 0 2.7 2.5 0.3 1.7 
JE 431 683.1.69 7 16  2 5-10 no cortex 2 1 1 3.09 2.3 0.39 2.9 
JE 431 683.1.8 7 16  2 5-10 no cortex 2 1 1 <1cm sq.   0.1 
JE 431 684.1.14 7 16  3 10-15 no cortex 2 1 1 1.24 0.73 0.11 0.1 
JE 431 684.1.15 7 16  3 10-15 no cortex 2 1 1 1.45 0.94 0.13 0.2 
JE 431 684.1.16 7 16  3 10-15 no cortex 2 1 1 1.44 0.91 0.25 0.4 
JE 431 684.1.2 7 16  3 10-15 no cortex 2 3 0 <1cm sq.   0.1 
JE 431 684.1.23 7 16  3 10-15 no cortex 2 1 1 1.4 1.25 0.15 0.2 
JE 431 684.1.25 7 16  3 10-15 no cortex 2 1 1 1.73 1.26 0.23 0.4 
JE 431 684.1.3 7 16  3 10-15 no cortex 2 1 1 <1cm sq.   0.1 
JE 431 684.1.32 7 16  3 10-15 no cortex 2 1 1 1.77 1.16 0.15 0.4 
JE 431 684.1.34 7 16  3 10-15 no cortex 2 1 1 2.48 1.49 0.34 1 
JE 431 684.1.37 7 16  3 10-15 no cortex 2 2 0 1.85 1.1 0.23 0.4 
JE 431 684.1.38 7 16  3 10-15 no cortex 2 1 1 2.23 1.19 0.19 0.4 
JE 431 684.1.39 7 16  3 10-15 no cortex 2 1 1 2.18 1.17 0.17 0.4 
JE 431 684.1.47 7 16  3 10-15 no cortex 2 1 1 3.26 1.58 0.25 1 
JE 431 684.1.53 7 16  3 10-15 no cortex 2 1 1 2.83 2.05 0.22 1.6 
JE 431 684.1.56 7 16  3 10-15 no cortex 2 1 1 3.1 2.55 0.23 1.9 
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JE 431 684.1.58 7 16  3 10-15 no cortex 2 1 1 3.26 2 0.86 4.3 
JE 431 684.1.6 7 16  3 10-15 no cortex 2 1 1 <1cm sq.   0.1 
JE 431 684.1.61 7 16  3 10-15 No cortex 2 1 1 <1cm2   0.1 
JE 431 684.1.8 7 16  3 10-15 no cortex 2 1 1 <1cm sq.   0.3 
JE 431 685.1.10 7 16  4 15-20 no cortex 2 1 1 1.34 1.05 0.11 0.2 
JE 431 685.1.13 7 16  4 15-20 no cortex 2 1 1 1.37 0.87 0.1 0.2 
JE 431 685.1.15 7 16  4 15-20 no cortex 2 3 0 1.47 0.87 0.14 0.2 
JE 431 685.1.2 7 16  4 15-20 no cortex 2 1 1 <1cm sq.   0.3 
JE 431 685.1.21 7 16  4 15-20 no cortex 2 1 1 1.55 1.13 0.33 0.7 
JE 431 685.1.23 7 16  4 15-20 no cortex 2 1 1 1.75 1.08 0.13 0.3 
JE 431 685.1.26 7 16  4 15-20 no cortex 2 1 1 2.23 1.03 0.13 0.4 
JE 431 685.1.27 7 16  4 15-20 no cortex 2 1 1 1.73 1.3 0.13 0.2 
JE 431 685.1.30 7 16  4 15-20 no cortex 2 1 1 1.79 1.22 0.19 0.5 
JE 431 685.1.32 7 16  4 15-20 no cortex 2 1 1 1.89 1.33 0.17 0.4 
JE 431 685.1.33 7 16  4 15-20 no cortex 2 1 1 1.79 1.37 0.15 0.5 
JE 431 685.1.36 7 16  4 15-20 no cortex 2 1 1 1.67 1.31 0.1 0.3 
JE 431 685.1.39 7 16  4 15-20 no cortex 2 1 1 1.97 1.11 0.23 0.6 
JE 431 685.1.4 7 16  4 15-20 no cortex 2 3 0 <1cm sq.   0.1 
JE 431 685.1.41 7 16  4 15-20 no cortex 2 1 1 1.69 1.5 0.28 0.6 
JE 431 685.1.63 7 16  4 15-20 little area of cortex 2 1 1 4.24 3.56 0.75 10.5 
JE 431 685.1.66 7 16  4   no cortex (found in flotation sample) 2 1 1 2.65 0.44 0.2 0.2 
JE 431 685.1.67 7 16  4   no cortex (found in flotation sample) 2 1 1 2.35 1.33 0.23 0.8 
JE 431 685.1.68 7 16  4   no cortex (found in flotation sample) 2 1 1 2.65 1.47 0.19 0.6 
JE 431 686.1.1 7 16  5 20-25 no cortex 2 1 1 <1cm sq.   0.1 
JE 431 686.1.11 7 16  5 20-25 no cortex 2 1 1 1.21 1.05 0.07 0.1 
JE 431 686.1.15 7 16  5 20-25 no cortex 3 0 0 1.43 1.14 0.18 0.3 
JE 431 686.1.22 7 16  5 20-25 no cortex 2 2 0 1.54 0.96 0.15 0.2 
JE 431 686.1.23 7 16  5 20-25 no cortex 2 1 1 1.41 0.91 0.1 0.1 
JE 431 686.1.29 7 16  5 20-25 no cortex 2 1 1 1.55 1.36 0.16 0.4 
JE 431 686.1.3 7 16  5 20-25 no cortex 2 1 1 <1cm sq.   0.1 
JE 431 686.1.32 7 16  5 20-25 no cortex 2 2 0 1.92 1.5 0.32 0.8 
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JE 431 686.1.33 7 16  5 20-25 no cortex 2 1 1 1.94 1.55 0.21 0.4 
JE 431 686.1.34 7 16  5 20-25 no cortex 2 1 1 3.08 1.37 0.3 1.5 
JE 431 686.1.35 7 16  5 20-25 no cortex 2 2 0 1.85 1.49 0.21 0.7 
JE 431 686.1.4 7 16  5 20-25 no cortex 2 2 0 <1cm sq.   0.1 
JE 431 686.1.40 7 16  5 20-25 no cortex 2 1 1 2.71 1.15 0.24 1 
JE 431 686.1.41 7 16  5 20-25 no cortex 2 3 0 3.25 1.68 0.33 1.7 
JE 431 686.1.43 7 16  5 20-25 50% cortex present 2 1 1 2.33 2.2 0.6 2.5 
JE 431 686.1.44 7 16  5 20-25 possibly heat-crazed no cortex 2 1 1 3.03 1.25 0.58 2.3 
JE 431 686.1.49 7 16  5 20-25 no cortex 2 1 1 3.37 2.01 0.22 1.9 
JE 431 686.1.5 7 16  5 20-25 no cortex 2 2 0 <1cm sq.   0.2 
JE 431 686.1.6 7 16  5 20-25 no cortex 2 1 1 <1cm sq.   0.1 
JE 431 686.1.7 7 16  5 20-25 present cortex 2 1 1 <1cm sq.   0.1 
JE 431 686.1.8 7 16  5 20-25 some cortex 2 1 1 <1cm sq.   0.2 
JE 431 686.1.9 7 16  5 20-25 no cortex 2 1 1 1.18 0.86 0.09 0.1 
JE 431 687.1.1 7 16  6 25-30 no cortex 2 2 0 <1cm sq.   0.1 
JE 431 687.1.2 7 16  6 25-30 no cortex 2 1 1 1.26 0.82 0.18 2 
JE 431 687.1.3 7 16  6 25-30 no cortex 2 1 1 1.68 1.94 0.18 0.4 
JE 431 687.1.4 7 16  6 25-30 no cortex 2 1 1 1.94 0.98 0.22 0.4 
JE 431 687.1.8 7 16  6 25-30 no cortex 2 1 1 2.55 0.86 0.25 0.5 
JE 431 688.1.2 7 16  7 30-35 no cortex 2 1 1 1.7 0.8 0.15 0.2 
JE 431 681.1.4 7 16  Sup  no cortex 2 1 1 3.48 1.65 0.19 1.5 
JE 431 683.1.19 8 16  2 5-10 no cortex 2 1 1 1.23 1.04 0.4 0.4 
JE 431 683.1.56 8 16  2 5-10 no cortex 2 1 1 2.2 1.2 0.54 1.5 
JE 431 685.1.34 8 16  4 15-20 no cortex 2 1 1 1.57 1.02 0.56 0.9 
JE 431 685.1.52 8 16  4 15-20 no cortex 2 1 1 3.34 1.73 0.65 4.3 
JE 431 685.1.64 8 16  4 15-20 no cortex 2 1 1 4 3.86 2.6 28.6 
JE 431 686.1.42 8 16  5 20-25 no cortex 2 1 1 2.83 1.9 0.54 2.6 
JE 431 686.1.51 8 16  5 20-25 no cortex 2 1 1 3.15 2.34 0.95 7.1 
JE 431 686.1.53 10 16  5 20-25 midsection fragment 1 0 4 3.05* 3.14 1.12 13.1 
JE 431 684.1.1 18 16  3 12 PP#2 2 1 1 6.84 3.21 2.07 42.9 
JE 463 381.1.2 4 1   1   Flotation Column 2 1 1 3.21 1.81 1.29 6.8 
JE 463 381.1.3 8 1  1 0-5 no cortex 2 1 1 1.62 1.07 0.76 1.1 
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JE 463 381.1.4 8 1   1 0-5 with cortex 2 1 1 5.12 2.46 1.56 16.4 
JE 772 422.1.5 3 1  3 10-15 very small area of cortex 1 0 5 2.33 1.85 0.4 1.7 
JE 772 420.1.1 4 1  1 0-5  4 2 0 <1cm sq.   0.1 
JE 772 420.1.14 4 1  1 0-5  4 2 0 2.24 1.69 0.47 1.8 
JE 772 420.1.15 4 1  1 0-5  2 1 1 2.44 2.16 0.33 1.4 
JE 772 420.1.5 4 1  1 0-5  2 2 0 1.26 1.07 0.19 0.3 
JE 772 420.1.6 4 1  1 0-5  2 1 1 2.19 0.99 0.16 0.3 
JE 772 420.1.7 4 1  1 0-5  4 2 0 1.4 1.27 0.22 0.4 
JE 772 420.1.8 4 1  1 0-5  4 2 0 1.58 1.2 0.3 0.6 
JE 772 421.1.12 4 1  2 5-10  4 2 0 2.18 1.44 0.23 0.7 
JE 772 421.1.13 4 1  2 5-10  2 2 0 1.9 1.37 0.58 1.3 
JE 772 421.1.2 4 1  2 5-10  1 0 4 <1cm sq.   0.2 
JE 772 421.1.3 4 1  2 5-10  2 2 0 <1cm sq.   0.2 
JE 772 421.1.4 4 1  2 5-10  2 1 1 <1cm sq.   0.1 
JE 772 421.1.6 4 1  2 5-10  1 0 5 1.36 0.76 0.15 0.1 
JE 772 421.1.9 4 1  2 5-10  2 1 1 1.35 1.27 0.34 0.6 
JE 772 424.1.1 4 1 1 2 5-10  1 0 4 <1cm sq.   0.3 
JE 772 424.1.2 4 1 1 2 5-10  4 2 0 2.8 2.06 0.6 3 
JE 772 422.1.2 4 1  3 10-15  1 0 4 1.75 1.14 0.36 0.6 
JE 772 422.1.4 4 1  3 10-15  4 2 0 2.54 1.52 0.35 1.3 
JE 772 423.1.1 4 1  3 15-20  4 2 0 <1cm sq.   0.2 
JE 772 423.1.2 4 1  3 15-20  2 1 1 1.26 0.78 0.1 0.1 
JE 772 419.1.4 4 1  Sup   1 0 4 2.35 1.57 0.57 2.5 
JE 772 419.1.5 4 1  Sup   2 2 0 2.68 1.9 0.41 2 
JE 772 419.1.6 4 1  Sup   2 1 1 3.58 2.1 0.72 4.5 
JE 772 420.1.10 5 1  1 0-5  1 0 4 1.93 1.17 0.4 0.9 
JE 772 420.1.13 5 1  1 0-5  2 1 1 2.42 1.73 0.17 1 
JE 772 420.1.11 6 1  1 0-5 lipped interior 4 2 0 1.69 1.35 0.26 0.6 
JE 772 421.1.1 6 1  2 5-10 interior 2 1 1 <1cm sq.   0.1 
JE 772 421.1.10 6 1  2 5-10 lipped interior 2 1 1 1.62 1.06 0.19 0.4 
JE 772 421.1.11 6 1  2 5-10 interior 1 0 4 2.29 1.21 0.21 0.6 
JE 772 420.1.12 7 1  1 0-5 no cortex 2 1 1 2.29 1.13 0.28 1.1 
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JE 772 420.1.17 7 1  1 0-5 no cortex 2 1 1 4.43 2.15 0.64 5.6 
JE 772 420.1.2 7 1  1 0-5 no cortex 4 2 0 1.23 1.01 0.11 0.2 
JE 772 420.1.4 7 1  1 0-5 no cortex 2 2 0 1.32 1.08 0.12 0.2 
JE 772 420.1.9 7 1  1 0-5 no cortex 2 2 0 1.71 1.4 0.22 0.6 
JE 772 421.1.14 7 1  2 5-10 no cortex 1 0 4 4.62 3.65 0.73 10.9 
JE 772 421.1.5 7 1  2 5-10 no cortex 2 1 1 1.31 0.64 0.14 0.1 
JE 772 421.1.7 7 1  2 5-10 no cortex 2 1 1 1.41 0.45 0.14 0.1 
JE 772 421.1.8 7 1  2 5-10 no cortex 2 2 0 1.25 0.97 0.16 0.2 
JE 772 422.1.3 7 1  3 10-15 no cortex 1 0 5 1.72 0.7 0.41 0.6 
JE 772 419.1.1 7 1  Sup  no cortex 2 2 0 1.78 1.28 0.32 0.7 
JE 772 419.1.2 7 1  Sup  no cortex 2 1 1 1.82 1.05 0.5 1 
JE 772 419.1.3 7 1  Sup  no cortex 2 2 0 2.39 1.31 0.28 1.2 
JE 772 420.1.16 8 1  1 0-5 no cortex 1 0 5 3.8 1.91 0.7 6.8 
JE 772 420.1.3 8 1  1 0-5 no cortex 1 0 4 1.51 0.61 0.51 0.4 
JE 772 422.1.1 8 1  3 10-15 no cortex 1 0 3 <1cm sq.   0.6 
JE 772 422.1.6 16 1  3 10-15 one end of unid.uniface where lateral margins converge to a rounded point 1 0 4 1.9* 1.85 0.99 3.4 
JE 890 417.1.2 4 1   1 0-5   4 2 0 1.32 1.07 0.23 0.4 
JE 890 417.1.2 4 1  1 0-5  4 2 0 1.34 1.3 0.23 0.4 
JE 890 417.1.1 7 1  1 0-5 no cortex 4 2 0 <1cm sq.   0.1 
JE 890 417.1.1 8 1   1 0-5   4 2 0 <1cm sq.     0.1 
JE 901 375.1.32 3 1  1 0-5 cortex on platform only 2 2 0 3.17 1.84 0.47 2.7 
JE 901 378.1.14 3 1  4 15-20  4 2 0 5.69 3.44 0.78 13.4 
JE 901 375.1.1 4 1  1 0-5  1 0 4 <1cm sq.   0.1 
JE 901 375.1.11 4 1  1 0-5  1 0 5 1.6 1 0.19 0.5 
JE 901 375.1.12 4 1  1 0-5  1 0 4 1.49 1.35 0.41 0.8 
JE 901 375.1.15 4 1  1 0-5  4 2 0 1.73 1.03 0.19 0.3 
JE 901 375.1.16 4 1  1 0-5  5 0 15 1.89 1.45 0.45 1.1 
JE 901 375.1.17 4 1  1 0-5  1 0 4 1.82 1.73 0.24 0.5 
JE 901 375.1.19 4 1  1 0-5  1 0 5 2.14 1.02 0.75 1 
JE 901 375.1.21 4 1  1 0-5  1 0 4 1.85 1.56 0.38 1.1 
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JE 901 375.1.24 4 1  1 0-5  1 0 5 1.99 1.57 0.39 0.8 
JE 901 375.1.26 4 1  1 0-5  5 0 9 2.4 0.96 0.26 0.5 
JE 901 375.1.28 4 1  1 0-5  1 0 4 2.49 2.13 0.38 2.1 
JE 901 375.1.29 4 1  1 0-5  4 2 0 2.33 1.61 0.45 1.7 
JE 901 375.1.3 4 1  1 0-5  1 0 5 <1cm sq.   0.2 
JE 901 375.1.34 4 1  1 0-5  1 0 4 2.9 2.05 0.91 5.3 
JE 901 375.1.6 4 1  1 0-5  1 0 5 1.16 0.99 0.38 0.5 
JE 901 375.1.7 4 1  1 0-5  4 2 0 1.54 0.76 0.34 0.4 
JE 901 375.1.8 4 1  1 0-5  1 0 3 1.38 1.07 0.28 0.4 
JE 901 376.1.23 4 1  2 5-10  1 0 4 1.75 1.2 0.57 1 
JE 901 376.1.24 4 1  2 5-10  4 2 0 2.1 1.08 0.23 0.6 
JE 901 376.1.27 4 1  2 5-10  2 2 0 2.88 1.08 0.77 1.8 
JE 901 376.1.28 4 1  2 5-10  1 0 4 2.1 1.5 0.28 0.9 
JE 901 376.1.29 4 1  2 5-10  4 2 0 2.28 1.55 0.52 2 
JE 901 376.1.30 4 1  2 5-10  1 0 4 1.88 1.81 0.41 1.5 
JE 901 376.1.32 4 1  2  Flotation Column 1 0 4 1.47 0.96 0.34 0.5 
JE 901 377.1.1 4 1  3 10-15  1 0 5 <1cm sq.   0.1 
JE 901 377.1.10 4 1  3 10-15  1 0 4 2.43 1.87 0.28 1.3 
JE 901 377.1.11 4 1  3 10-15  1 0 4 3.29 2.32 0.54 3.3 
JE 901 377.1.4 4 1  3 10-15  1 0 4 1.5 0.71 0.27 0.3 
JE 901 377.1.5 4 1  3 10-15  1 0 3 1.16 0.94 0.52 0.6 
JE 901 377.1.6 4 1  3 10-15  1 0 3 1.7 1.06 0.38 0.6 
JE 901 377.1.7 4 1  3 10-15  1 0 4 1.55 1.25 0.28 0.5 
JE 901 378.1.1 4 1  4 15-20  1 0 4 <1cm sq.   0.1 
JE 901 378.1.12 4 1  4 15-20  1 0 4 2.77 1.21 0.59 1.9 
JE 901 378.1.13 4 1  4 15-20  1 0 4 3 2.66 0.53 3 
JE 901 378.1.3 4 1  4 15-20  1 0 4 1.19 0.77 0.16 0.1 
JE 901 378.1.4 4 1  4 15-20  1 0 3 1.22 1.05 0.25 0.4 
JE 901 378.1.5 4 1  4 15-20  1 0 5 1.8 1.04 0.49 0.7 
JE 901 378.1.7 4 1  4 15-20  1 0 4 1.6 1.01 0.25 0.4 
JE 901 376.1.26 5 1  2 5-10  4 2 0 1.65 1.22 0.26 0.5 
JE 901 375.1.22 6 1  1 0-5 interior 1 0 5 1.55 1.39 0.28 0.6 
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JE 901 375.1.27 6 1  1 0-5 lipped interior 4 2 0 2.43 1.35 0.23 0.8 
JE 901 375.1.31 6 1  1 0-5 interior 4 2 0 2.61 2.31 0.41 2.5 
JE 901 375.1.9 6 1  1 0-5 interior 2 1 1 1.37 0.93 0.27 0.3 
JE 901 377.1.3 6 1  3 10-15 interior 2 1 1 1.3 0.93 0.32 0.4 
JE 901 377.1.8 6 1  3 10-15 interior 1 0 5 1.72 1.07 0.37 0.7 
JE 901 377.1.9 6 1  3 10-15 interior 1 0 4 1.95 1.6 0.32 1 
JE 901 378.1.10 6 1  4 15-20 partial cortical flake 1 0 4 2.27 1.65 0.68 1.5 
JE 901 378.1.11 6 1  4 15-20 interior 1 0 3 2.31 1.43 0.77 2 
JE 901 378.1.8 6 1  4 15-20 partial cortical flake 1 0 5 2.1 1.07 0.37 0.7 
JE 901 378.1.9 6 1  4 15-20 interior 1 0 5 2.1 1.71 0.58 1.2 
JE 901 375.1.10 7 1  1 0-5 no cortex 1 0 5 1.24 1 0.23 0.3 
JE 901 375.1.13 7 1  1 0-5 no cortex 2 1 1 1.83 1.33 0.21 0.3 
JE 901 375.1.14 7 1  1 0-5 no cortex 2 1 1 1.43 1.23 0.21 0.4 
JE 901 375.1.18 7 1  1 0-5 no cortex 1 0 5 1.64 1.56 0.18 0.5 
JE 901 375.1.2 7 1  1 0-5 no cortex 1 0 5 <1cm sq.   0.1 
JE 901 375.1.20 7 1  1 0-5 no cortex 1 0 5 1.69 1.53 0.17 0.4 
JE 901 375.1.23 7 1  1 0-5 no cortex 1 0 5 1.74 1.22 0.22 0.6 
JE 901 375.1.25 7 1  1 0-5 no cortex 1 0 5 2.04 1.49 0.37 1.1 
JE 901 375.1.30 7 1  1 0-5 some cortex 2 1 1 2.97 1.88 0.24 1.4 
JE 901 375.1.33 7 1  1 0-5 no cortex 1 0 5 3.21 1.72 0.27 1.9 
JE 901 376.1.2 7 1  2 5-10 no cortex 1 0 5 <1cm sq.   <0.1 
JE 901 376.1.25 7 1  2 5-10 no cortex 1 0 4 1.88 1.15 0.39 0.9 
JE 901 378.1.2 7 1  4 15-20 no cortex 1 0 5 <1cm sq.   0.1 
JE 901 378.1.6 7 1  4 15-20 no cortex 1 0 5 1.72 1.15 0.21 0.3 
JE 901 375.1.4 8 1  1 0-5 no cortex 1 0 4 <1cm sq.   0.5 
JE 901 375.1.5 8 1  1 0-5 no cortex 1 0 4 1.48 0.58 0.42 0.4 
JE 901 376.1.31 8 1  2 5-10 no cortex 1 0 4 2.42 1.9 0.35 3.7 
JE 901 377.1.2 8 1  3 10-15 no cortex 1 0 4 <1cm sq.   0.3 
JE 901 376.1.1 18 1  2 9.5 Utilized Flake (PP2) 1 0 5 3.62 2.92 0.72 6.29 
JE 936 364.1.37 1 2   2 5-10 fragment; some cortex 6 0 11 3.32 1.86 1.32 8.4 
JE 936 364.1.40 1 2  2 5-10 small (exhausted) pyramidal core 4 2 0 3.8 2.91 1.41 17.2 
JE 936 364.1.41 2 2  2 5-10  4 2 0 4.99 3.08 1.66 26.5 
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JE 936 364.1.18 3 2  2 5-10  2 1 1 1.8 1.39 0.79 1.4 
JE 936 364.1.28 3 2  2 5-10  2 1 1 2.11 1.48 0.46 1.4 
JE 936 365.1.2 3 2  3 10-15  6 0 20 1.22 1.11 0.21 0.3 
JE 936 366.1.18 3 2  4 15-20  2 1 1 1.86 1.37 0.39 0.8 
JE 936 363.1.1 4 2  1  North Wall profile 2 1 1 3.31 2.99 1.06 6.8 
JE 936 363.1.2 4 2  1 0-5  2 1 1 <1cm sq.   0.1 
JE 936 363.1.3 4 2  1 0-5  2 1 1 1.3 0.82 0.2 0.2 
JE 936 363.1.4 4 2  1 0-5  2 1 1 1.5 1.03 0.27 0.3 
JE 936 363.1.6 4 2  1 0-5  2 1 1 1.55 1.2 0.2 0.3 
JE 936 363.1.9 4 2  1 0-5 may be some retouch on dorsal surface, but not certain 1 0 5 2.69 1.51 0.63 2.8 
JE 936 364.1.1 4 2  2 5-10  2 1 1 <1cm sq.   0.1 
JE 936 364.1.10 4 2  2 5-10  2 1 1 1.59 0.68 0.2 0.3 
JE 936 364.1.11 4 2  2 5-10  2 1 1 1.3 0.71 0.3 0.2 
JE 936 364.1.12 4 2  2 5-10  2 1 1 4.15 0.71 0.24 0.2 
JE 936 364.1.13 4 2  2 5-10  2 1 1 1.51 0.86 0.19 0.1 
JE 936 364.1.14 4 2  2 5-10  2 1 1 1.4 0.9 0.44 0.4 
JE 936 364.1.15 4 2  2 5-10  4 2 0 1.55 1.29 0.29 0.6 
JE 936 364.1.17 4 2  2 5-10  2 1 1 1.84 0.63 0.15 0.2 
JE 936 364.1.2 4 2  2 5-10  2 1 1 <1cm sq.   0.2 
JE 936 364.1.20 4 2  2 5-10  2 1 1 1.77 1.56 0.35 1.1 
JE 936 364.1.23 4 2  2 5-10  4 2 0 1.6 1.31 0.96 1.6 
JE 936 364.1.24 4 2  2 5-10  2 1 1 2.28 1.68 0.48 1.7 
JE 936 364.1.25 4 2  2 5-10  2 1 1 2.18 1.75 0.61 1.8 
JE 936 364.1.26 4 2  2 5-10  4 2 0 1.71 1.27 0.58 0.8 
JE 936 364.1.27 4 2  2 5-10  2 1 1 2.25 1.64 0.56 1.5 
JE 936 364.1.3 4 2  2 5-10  2 1 1 <1cm sq.   0.1 
JE 936 364.1.32 4 2  2 5-10  2 1 1 2.58 1.92 0.85 3.1 
JE 936 364.1.33 4 2  2 5-10  2 1 1 2.35 1.86 0.65 2.8 
JE 936 364.1.34 4 2  2 5-10  2 1 1 2.45 2.08 0.37 2.4 
JE 936 364.1.35 4 2  2 5-10  2 1 1 3.28 1.95 0.74 3.2 
JE 936 364.1.36 4 2  2 5-10  4 2 0 2.54 2.1 0.83 5 
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JE 936 364.1.38 4 2  2 5-10  2 1 1 3.35 2.2 0.89 7.4 
JE 936 364.1.39 4 2  2 5-10  2 1 1 3.25 2.14 1.28 10.4 
JE 936 364.1.4 4 2  2 5-10  2 1 1 <1cm sq.   0.3 
JE 936 364.1.5 4 2  2 5-10  2 1 1 <1cm sq.   0.2 
JE 936 364.1.6 4 2  2 5-10  2 1 1 1.46 0.76 0.34 0.4 
JE 936 364.1.7 4 2  2 5-10  4 2 0 1.28 0.62 0.18 0.1 
JE 936 364.1.8 4 2  2 5-10  2 1 1 1.34 0.93 0.23 0.3 
JE 936 364.1.9 4 2  2 5-10  4 2 0 1.56 0.76 0.16 0.2 
JE 936 365.1.1 4 2  3 10-15  2 1 1 <1cm sq.   0.2 
JE 936 365.1.4 4 2  3 10-15  2 1 1 1.77 1.06 0.37 0.7 
JE 936 365.1.5 4 2  3 10-15  6 0 11 2.25 1.26 0.39 1.2 
JE 936 365.1.6 4 2  3 10-15  4 2 0 2.81 1.27 0.87 2.7 
JE 936 365.1.8 4 2  3 10-15  4 2 0 3.18 1.99 0.8 4.1 
JE 936 366.1.10 4 2  4 15-20  2 1 1 1.33 1.04 0.36 0.5 
JE 936 366.1.13 4 2  4 15-20  2 1 1 1.55 1.1 0.42 0.6 
JE 936 366.1.14 4 2  4 15-20  2 1 1 2.19 0.68 0.39 0.5 
JE 936 366.1.15 4 2  4 15-20  4 2 0 1.74 1.22 0.67 0.8 
JE 936 366.1.16 4 2  4 15-20  2 1 1 2.03 1.08 0.4 0.7 
JE 936 366.1.17 4 2  4 15-20  4 2 0 1.74 1.18 0.81 1.4 
JE 936 366.1.19 4 2  4 15-20  2 1 1 2.93 1.14 0.77 1.6 
JE 936 366.1.2 4 2  4 15-20  2 1 1 1.21 0.92 0.3 0.3 
JE 936 366.1.20 4 2  4 15-20  4 2 0 3.27 1.78 0.55 3.7 
JE 936 366.1.3 4 2  4 15-20  2 1 1 1.19 0.75 0.21 0.2 
JE 936 366.1.5 4 2  4 15-20  2 1 1 1.25 0.94 0.32 0.2 
JE 936 366.1.6 4 2  4 15-20  2 1 1 1.19 0.95 0.35 0.4 
JE 936 366.1.7 4 2  4 15-20  4 2 0 1.12 1.05 0.3 0.2 
JE 936 366.1.8 4 2  4 15-20  2 1 1 1.59 1.01 0.42 0.6 
JE 936 366.1.9 4 2  4 15-20  2 1 1 1.62 1.11 0.27 0.4 
JE 936 362.1.1 4 2  sup   2 1 1 1.83 1 0.37 0.8 
JE 936 362.1.2 4 2  sup  dorsal surface contains 2 holes, likely from a crinoid stem 2 1 1 2.4 0.96 0.47 0.9 
JE 936 362.1.5 4 2  sup   2 1 1 2.64 1.86 0.77 5.2 
724
 
Site 
 
Artifact # 
 
Artifact Type 
 
Unit 
 
Feature
 
Level
 
Depth
 
Comments 
Material 
Type 
 
Texture
 
Variety
Length 
(cm) 
Width 
(cm) 
Thickness 
(cm) 
Weight 
(g) 
JE 936 367.1.1 4 2 3    2 1 1 1.25 1.15 0.38 0.4 
JE 936 367.1.10 4 2 3    4 2 0 2.58 1.85 0.88 3.4 
JE 936 367.1.11 4 2 3    2 1 1 3.07 2.09 1.06 3.8 
JE 936 367.1.5 4 2 3    4 2 0 1.94 0.96 0.36 0.5 
JE 936 367.1.6 4 2 3    4 2 0 1.63 1.53 0.48 1 
JE 936 367.1.7 4 2 3    2 1 1 2.3 1.13 0.7 1.2 
JE 936 367.1.9 4 2 3    unid.   2.38 1.89 0.74 2.8 
JE 936 363.1.7 6 2  1 0-5 interior 2 1 1 1.89 0.75 0.37 0.6 
JE 936 364.1.19 6 2  2 5-10 interior 4 2 0 2.05 0.85 0.82 1.2 
JE 936 364.1.29 6 2  2 5-10 interior 2 1 1 2.82 1.64 0.3 1.5 
JE 936 362.1.3 6 2  sup  interior 2 1 1 2.2 1.73 0.59 1.5 
JE 936 367.1.2 6 2 3   interior 2 1 1 1.56 1.15 0.37 0.6 
JE 936 367.1.4 6 2 3   interior 2 1 1 1.47 1 0.26 0.4 
JE 936 363.1.5 7 2  1 0-5 no cortex 2 1 1 1.56 1.37 0.25 0.4 
JE 936 364.1.21 7 2  2 5-10 no cortex 2 2 0 2.12 1.64 0.25 0.8 
JE 936 364.1.22 7 2  2 5-10 no cortex 2 1 1 2.11 1.38 0.47 1.3 
JE 936 364.1.30 7 2  2 5-10 no cortex 4 2 0 3.3 1.45 0.44 2.3 
JE 936 365.1.3 7 2  3 10-15 no cortex 2 1 1 1.5 1.15 0.41 0.5 
JE 936 365.1.7 7 2  3 10-15 no cortex 2 1 1 2.7 2.01 0.49 2.7 
JE 936 366.1.11 7 2  4 15-20 no cortex 2 1 1 1.1 0.72 0.4 0.2 
JE 936 366.1.12 7 2  4 15-20 no cortex 2 1 1 1.68 1.11 0.28 0.5 
JE 936 366.1.4 7 2  4 15-20 some cortex 2 1 1 1.47 0.85 0.1 0.2 
JE 936 363.1.10 8 2  1 0-5 no cortex 2 1 1 2.86 2.24 1.41 7.3 
JE 936 364.1.16 8 2  2 5-10 with cortex 4 2 0 2.23 0.66 0.5 0.8 
JE 936 362.1.4 8 2  sup  some cortex 2 1 1 2.72 1.5 0.81 2.9 
JE 936 367.1.3 8 2 3   no cortex 4 2 0 1.55 0.73 0.49 0.4 
JE 936 366.1.1 18 2   4 15-20
small interior flake with use scars 
along the left distal margin of the 
ventral face 
2 1 1 3.01 1.61 0.51 2.37 
JE 937 355.1.9 3 1  2 5-10  2 1 1 2.65 1.43 0.56 1.6 
JE 937 354.1.1 4 1  1 0-5  2 1 1 <1cm sq.   0.2 
JE 937 354.1.4 4 1  1 0-5  2 1 1 2.26 0.84 0.17 0.3 
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JE 937 354.1.5 4 1  1 0-5  2 1 1 5.16 1.69 0.32 3.9 
JE 937 355.1.10 4 1  2 5-10  2 1 1 2.65 1.77 0.44 1.8 
JE 937 355.1.11 4 1  2 5-10  2 1 1 2.75 1.45 0.73 2.3 
JE 937 355.1.12 4 1  2 5-10  4 2 0 4.23 3.42 1.19 11.4 
JE 937 355.1.2 4 1  2 5-10  2 1 1 <1cm sq.   0.2 
JE 937 353.1.2 4 1  sup   2 1 1 3.81 3.62 1.35 13.9 
JE 937 355.1.4 5 1  2 5-10  2 1 1 1.52 1.01 0.11 0.2 
JE 937 355.1.5 5 1  2 5-10  2 1 1 1.53 0.95 0.2 0.3 
JE 937 355.1.13 6 1  2 5-10 interior 2 1 1 4.45 3.56 1.2 19 
JE 937 355.1.8 6 1  2 5-10 interior 2 1 1 2.18 1.12 0.5 1.2 
JE 937 356.1.1 6 1  3 10-15 interior 2 1 1 1.55 0.97 0.17 0.4 
JE 937 353.1.1 6 1  sup  interior 2 1 1 2.19 2.1 0.72 2.7 
JE 937 354.1.2 7 1  1 0-5 no cortex 1 0 4 1.52 0.77 0.3 0.4 
JE 937 355.1.6 7 1  2 5-10 no cortex 2 1 1 1.97 1.05 0.29 0.6 
JE 937 355.1.7 7 1  2 5-10 no cortex 2 1 1 1.98 0.9 0.28 0.5 
JE 937 354.1.3 8 1  1 0-5 with cortex 2 3 0 2.32 1.31 0.37 1.2 
JE 937 355.1.3 8 1  2 5-10 no cortex 1 0 4 <1cm sq.   0.3 
JE 937 355.1.1 17 1  2 6 utilized flake with some possible retouch 2 1 1 6.92 3.89 2.75 50.97 
JE 1002 501.1.1 7 3 3 5 20-25   2 1 1 <1cm sq.     0.3 
JE 1002 501.1.2 8 3 3 5 20-25  4 2 0 <1cm sq.   0.2 
JE 1002 501.1.3 8 3 3 5 20-25 fire-crazing 2 1 1 1.41 0.88 0.25 0.3 
JE 1002 516.1.2 1 4 3 7 30-35 multidirectional 2 1 1 5.44 3.29 2.3 52.9 
JE 1002 513.1.1 4 4 3 4 15-20  4 2 0 2.9 1.78 0.91 3.9 
JE 1002 513.1.2 4 4 3 4 15-20 evidence of burning 2 1 1 6.9 3.54 1.9 42.1 
JE 1002 517.1.1 4 4 3 8 35-40  2 1 1 3.03 1.44 0.55 2.8 
JE 1002 516.1.1 7 4 3 7 30-35  2 1 1 1.57 1.37 0.23 0.5 
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Appendix 9.  Results of analysis of marine shells and selected terrestrial shells collected during the subprojects in the QBT area 
(2002/2003) (based on report [Mora 2003] translated by author). 
Lab No Site TU Feature Level Genus/Species Environment Biotope Seasonality Cultural Affiliation 
1 Je-431 14  2 Scutalus sp. Terrestrial Rocks, vegetation austral summer--they are hidden in hollows LE/M Preceramic 
2 Je-1002 ?   Scutalus sp. Terrestrial Rocks, vegetation austral summer--they are hidden in hollows ? 
3 Je-983 1  3 Scutalus sp. Terrestrial Rocks, vegetation austral summer--they are hidden in hollows Moche 
3 Je-983 1  3 Bostrix sp. Terrestrial Rocks, vegetation austral summer--they are hidden in hollows Moche 
4 Je-1002 1 2 4 unidentifieda Terrestrial Rocks, vegetation  Mixed (Moche, LE/M and Early Preceramic) 
5 Je-949 Surface   unidentifiedb Terrestrial Rocks, vegetation  LE/M Preceramic 
6 Je-971 Surface   Tracycardium procerum Marine Sandy, muddy areas more abundant in austral summer Multicomponent 
7 Je-903 Surface   Tracycardium procerum Marine Sandy, muddy areas more abundant in austral summer Multicomponent 
8 Je-1006 Surface   Spondylus princeps Tropical Marine Infralittoral zone from Panama to N. Coast of Peru year-round Multicomponent 
8 Je-1006 Surface   Donax obesulus Marine Sandy middle- or infralittoral zonefrom Ecuador to Chile  
more abundant in austral 
summer Multicomponent 
9 Je-1001 Surface   Argopecten circularis Tropical Marine Stony, sandy infralittoral zone fromBaja, California to Paita year-round Multicomponent 
10 Je-988 Surface   Donax sp. Marine Sandy middle- or infralittoral zone more abundant in austral summer Multicomponent 
11 Je-943 Surface   Donax obesulus Marine Sandy middle- or infralittoral zonefrom Ecuador to Chile  
more abundant in austral 
summer Multicomponent 
12 Je-1015 Surface   Donax sp. Marine Sandy middle- or infralittoral zone more abundant in austral summer Multicomponent 
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Lab No Site TU Feature Level Genus/Species Environment Biotope Seasonality Cultural Affiliation 
12 Je-1015 Surface   Choromytilus chorus Cold / temperate marine waters 
Rocky middle- or infralittoral zone
from Pacasmayo to  
the Faulkland Islands 
abundant in austral fall and 
winter Multicomponent 
12 Je-1015 Surface   Modiolus sp. Tropical Marine Rocky infralittoral zone year-round Multicomponent 
12 Je-1015 Surface   Semimytilus algosus Marine Mangroves and muddy infralittoral year-round Multicomponent 
13 Je-997 Surface   Semele corrugata 
Cold, temperate, 
or warm marine 
waters 
Sandy middle- or infralittoral zone year-round Multicomponent 
14 Je-990 Surface   Pteria sterna Tropical Marine Mangroves and muddy infralittoral year-round Multicomponent 
15 Je-1012 Surface   Donax obesulus Marine Sandy middle- or infralittoral zonefrom Ecuador to Chile  
more abundant in austral 
summer Multicomponent 
15 Je-1012 Surface   Choromytilus chorus Cold / temperate marine waters 
Rocky middle- or infralittoral zone
from Pacasmayo to 
the Faulkland Islands 
abundant in austral fall and 
winter Multicomponent 
16 Je-873 Surface   Protothaca asperrima Tropical Marine Muddy, sandy bottom year-round Multicomponent 
17 Je-1002 10  2 Semele sp. Marine Sandy middle- or infralittoral zone year-round Chimu 
18 Je-1002 16  1 Nucula agujana Tropical Marine Muddy, sandy bottom year-round Chimu 
19 Je-1002 15  3 Perumytilus purpuratus Marine Rocky middle- or infralittoral zone year-round Chimu 
20 Je-393 1  3 Scutalus sp.  Rocks, vegetation austral summer--they are hidden in hollows Cupisnique 
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Lab No Site TU Feature Level Genus/Species Environment Biotope Seasonality Cultural Affiliation 
20 Je-393 1  3 Semele sp. Marine Sandy middle- or infralittoral zone year-round Cupisnique 
20 Je-393 1  3 Choromytilus sp. Marine Rocky middle- or infralittoral zone abundant in austral fall and winter Cupisnique 
21 Je-393 1  3 Donax sp. Marine Sandy middle- or infralittoral zone more abundant in austral summer Cupisnique 
21 Je-393 1  3 Choromytilus sp. Marine Rocky middle- or infralittoral zone abundant in austral fall and winter Cupisnique 
22 Je-393 1  4 Seminytilus sp. Marine Rocky middle- or infralittoral zone year-round Cupisnique 
22 Je-393 1  4 Polynices uber 
Temperate / 
tropical marine 
waters 
Rocky, sandy bottom of 
the Arquibentonica zone (deep sea)d year-round Cupisnique 
23 Je-1002 4 3 5 Certidia validac Tropical Marine Mangroves (Puerto Pizarro)e year-round LE/M Preceramic 
a  likely Bostrix sp.         
b  possibly Megalobulimus sp.       
c  manufactured into a bead (with drilled hole)      
d  another reference indicates that this species derives from beneath rocks in the inferior intertidal zone (infralittoral)  
e  Puerto Pizarro is located approximately 600 km north/northwest of the QBT project area   
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Appendix 10.  Peruvian life zones where columnar cacti are found and the biometric data from those zones (ONERN 1976). 
 Elevation (masl) Latitude (south) / Avg. Annual Temp. (C°) Avg. Annual Precip. (mm)
Life Zone Min. Max. River Drainage Min. Max. Min. Max. 
Superarid, subtropical, low montane desert (ds-MBS) 500 2300 12°35'-17°10' 12.00 18.00 31.25 62.50 
Superarid, hot-temperate desert (ds-Tc) 500 2300 17°10'-Chilean border 16.10 19.50 3.40 47.30 
Tropical, desertified thicket (md-T) 0 200 10°-Casma Valley 22.40 24.60 122.60 222.70 
Periarid, premontane, tropical desert       (dp-PT) 0 900 4°05'-12°45' 20.80 23.40 73.50 104.20 
Periarid, subtropical desert (dp-S) 0 900 12°50'-15°55' 17.00 24.00 82.30 97.50 
Periarid, tropical, low montane desert (dp-MBT) 2000 2400 9°45'-12°45'  16.80  110.00 
Periarid, subtropical low montane desert (dp-MBS) 2000 2400 12°45'-17°00' 10.60 16.40 63.50 102.20 
Periarid, hot-temperate desert (dp-Tc) 2000 2400 17°00'-17°40'  18.30  74.40 
Periarid, subtropical, montane desert (dp-MS) 2600 3400 15°35-16°55' 6.00 12.00 31.25 62.50 
Periarid, hot-temperate montane desert (dp-MTC) 2600 3400 17°20'-Chilean border 6.00 12.00 31.25 62.50 
Desertified, premontane, tropical thicket (md-PT) 0 1900 Tumbes-15°55' (discontinuous) 22.30 25.50 100.90 242.10 
Desertified, subtropical thicket (md-S) 0 1900 Tumbes-15°55' (discontinuous)  17.40  139.70 
Arid, tropical, montane desert (da-MT) 2600 3400 Fortaleza, Huara, and Omas Rivers 6.00 12.00 62.50 125.00 
Arid, subtropical, montane desert (da-MS) 2600 3400 
Pisco, Yauca, Chaparra, Atico, 
Caraveli, Ocona, Camana, 
Quilca, and Tambo Rivers 
6.00 12.00 62.50 125.00 
Arid, hot-temperate, montane desert (da-MTc) 2600 3400 Osmore, Locumba, Sama, and Caplina Rivers 6.00 12.00 62.50 125.00 
Tropical, montane desertified thicket (md-MT) 3000 3500 8°30'-18° 6.00 12.00 125.00 250.00 
Subtropical, montane desertified thicket (md-MS) 3000 3500 8°30'-18°  10.60 172.10 260.70 
Hot-temperate, montane desertified thicket (md-MTc) 3000 3500 8°30'-18° 9.20 12.90 132.20 280.00 
Semiarid, subtropical, subalpine desert (dse-Sas) 4000 4300 Chaparra River 3.00 6.00 62.50 125.00 
Semiarid, subalpine, hot-temperate desert (dse-SaTc) 3800 4000 Caplina River 3.00 6.00 62.50 125.00 
Dry, tropical forest (bs-T) 300 850 Huallaga, Perene, Ene Rivers 23.90 25.10 1020.00 1391.00 
Average: 1766.7 2583.3  11.5 16.0 127.9 196.9 
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